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This gun recoils below the circular horizontal shield, and is loaded in that position, rising above the shield to fire. 
Ten-Inch Canet Coast Defense Gun on Disappearing Carriage at the Proving Grounds. 
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gun is permanently exposed, the carriage and gun detachment being sheltered below the parapet. 
Ten-Inch Canet Coast Defense Gun Mounted en Barbette on Proving Grounds. 


THE JAPANESE ARMY AND ITS GUNS.—[See page 425.] 
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INCREASING RAILROAD FATALITIES. 
The latest accident report of the Interstate Com- 








United Stater during the last quarter of 1903, which, 
in its bald and succinct enumeration of losses, reads 
—not unlike a statement of killed and wounded sent 
from one of the battlefields of the Far East. There 
is one striking point of difference, however, and that 
fs that the casualties, although the record covers 
only three months, far exceed in magnitude the total 
number of kitted and wounded since the opening of 
the Russo-Japanese war. We give the opening sent- 
ence of the report in the exact words in which it de- 

1 is at once a supreme national tragedy and 

@n abiding national disgrace: “The number of per- 
sons killed in train accidents during the months of 
October, November, and December, 1903, as shown in 
reports made by the railroad companies to the Inter- 
state Commerce Commission, under the ‘Accident Law’ 

| of March 3, 1901, was 446, and of injured, 3,178. Acci- 
dents of other kinds, including those sustained by em- 
while at work, and by passengers in getting 
off the cars, etc., bring the total number of 
ties up to 14,486, or 1,166 killed and 13,319 in- 
'e have not the figures for the total number killed 
end wounded thus far in the eastern war; but we 
think it is pretty safe to say that the grand total will 
fall considerably short of 14,485; and, mark you, these 
statistics cover but ninety days, which is about three 
weeks’ less time than the present duration of the war. 
This record for the last quarter of 1903 has certain 
features which render it distressingly memorable. It 
includes the worst passenger train accident, judged by 
the number of fatalities, that has occurred in this 
country for fifteen years, and it records also six ter- 
rible accidents which caused among them 106 deaths 
and 196 injuries, in consequence of which the present 
Bulletin’ contains the greatest number of fatalities of 
any published since the Interstate Commerce Com- 
mission began to gather these statistics. Indeed, the 
number killed in this three months is more than three 
times the average number killed during the nine pre- 
ceeding quarters. Only four other train accidents have 
ovcurred in this country which have caused as many 
deaths as that which took place last year in Pennsy!- 
vania, when 65 people were killed. One of these occur- 
red in 1888 at Mud Run, Pa., when 66 people lost their 
lives; another was the disaster at Chatsworth, IIl., in 
_ 1887, when 85 were killed; then in 1876, there were 80 
deaths by tie collapse of a bridge at Ashtabula, Ohio; 
the other accident exceeding the recent disaster in the 
number of killed was that at Camp Hill, Pa., in 1856, 
when there were 66 fatalities. Although the large in- 
crease in fatalities during the period now under review 
was caused by a few extremely disastrous accidents, the 

it for the quarter of nearly 15,000 casualties 
in enormous number of collisions and de- 
of the former and 1,179. of the latter, 
of 3,011 accidents in a single quarter of 
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es some details regarding the most fatal 
and the quarter in which the blame 
From this it appears that the derail- 
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ing in the station, and an express was due. The rear flag- 
man waited until he had assisted the passengers to 
alight before he went back to give warning, and then 
had only gone back 200 feet before the express was upon 
him. The engineer of the express could have seen 
the local train’s red lights on the last car at a point 
2,800 feet to the rear. Another collision, in which 18 
were killed, was due to the fact that, in a heavy storm 
of wind and snow, a signal light had been extinguish- 
ed. Here the blame was on the engineer of the 
colliding train for not coming to a stop to learn why 
the light was not burning. In two other collisions 
involving the loss respectively of 17 and 16 people, the 
first was caused by failure of the brakeman to flag the 
following train, and the other by the conductor and 
engineer of a passenger train disregarding the rule 
to run through a yard with speed under control, with 
the result that the train collided with a switching 
engine. And so the record runs, the collisions being 
due almost invariably to neglect or carelessness on 
the part of the employes. This would seem to indi- 
cate that the fault is to be charged to the human 
element more than to the materials of modern rail- 
roading. Or in other words, if we would seek for the 
explanation of the enormous excess of accidents in this 
country over those of European systems, we must 
look for the explanation more in the temperament of 
the people than in the character of the roadbed, rolling 
stock, and regulations. 

a a 

THE JAPANESE DISASTER AT PORT ARTHUR. 

The destruction of a 15,000-ton battleship is an irre- 
parable loss, no matter how rich and powerful be the 
nation that suffers. Not merely does it mean the abso- 
lute loss of property valued at from six to seven mil- 
lion dollars, but it leaves a gap in the defenses of the 
nation which, for the time being, and indeed for many 
years to come, must remain unclosed. Particularly is 
this true of that gallant little fleet of half a dozen 
battleships to which the initial successes of the Japan- 
ese forces are due, and without which not a man or a 
gun could have been landed upon the Asiatic main. 
We say this advisedly; and we commend the statement 
to the serious consideration of that happily limited 
section of Congress, which would have us believe that 
the day of the battleship has passed, and the era of 
the torpedo boat and fast cruiser has opened. A' fleet 
without battleships would be in the position of an army 
without a base; particularly where the operations are 
of an aggressive character, and carried out hundreds of 
miles from a friendly port or dockyard. 

When the war opened, Russia, with her fleet of seven 
battleships, and a numerous complement of armored 
and protected cruisers and destroyers, backed by the 
seemingly impregnable naval bases of Port Arthur 
and Viadivostock—to say nothing of the formidable 
fleet that was nearing completion in European waters— 
seemed to hold a practically secure position. The hope 
of Japan lay in its fleet of six battleships. With re- 
markable audacity and skill she planted this squadron 
in front of Port Arthur, where ft formed a floating 
base for the operation of cruisers and torpedo boats, 
which latter, by a swift dash at the opening of the 
war, so far crippled the enemy as to give Japan the 
command of the sea. One immediate result of the 
Russian reverses was the determination to dispatch the 
Baltic squadron for the relief of Port Arthur; and 
from the moment that this was determined upon, it be- 
came doubly imperative upon the Japanese admirals 
to maintain the blockade of Port Arthur and hold the 
whole Russian fleet with the least possible amount of 
risk to their battleship squadron, already too small 
for the gigantic tasks that confronted it during the 
coming months, and possibly years, of the war. It 
has been a matter of surprise that Admiral Togo 
should have conducted his victorious operations with 
so little loss in ships and men; particularly in view of 
the fact that Port Arthur is known to contain a numer- 
ous torpedo-boat fleet, and that the mining of the 
waters has been carried out with a recklessness that 
promised to be as dangerous to friend as to foe. At 
last the inevitable has happened, and one of the finest 
of Togo’s battleships, the “Hatsuse,” has been sunk by 
one or more of the floating mines with which the 
waters of the Liao-tung peninsula are strewn. So sud- 
denly did this great ship go down that only 300 out of 
her crew of 750 were saved. On the same day and 
within a few hours of this disaster the Japanese cruis- 
er “Kasuga,” in a deep fog off Port Arthur, rammed the 
cruiser “Yoshino,” the latter sinking so rapidly that 
only 90 out of her crew of 300 men were saved. The 
loss of the cruiser is unfortunate, but it is insignificant 
compared with the loss of such a magnificent ship as 
the “Hatsuse,” which shared with the “Mikasa” the 
distinction of being one of the largest battleships 
afloat In any navy. 

The “Yoshino” was a protected cruiser of 4,150 tons 
displacement and 15,000 horse-power, built in England 
in 1892. Her speed was 23 knots, and she mounted four 
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The “Hatsuse,” built at Elswick in 1899, carried 
four 12-inch, fourteen 6-inch, and twenty 3-inch guns, 
and was fitted with four submerged torpedotubes. She 
was protected by a belt of Harvey nickel-steel, 9 inches 
thick amidships and 4 inches at the ends, and her deck 
was 4 inches thick on the slopes. Her 12-inch guns were 
protected by 14 inches of armor on the barbettes and 


10 inches on the hoods. The battery of 6 inch guns was 
carried in casemates protected by 6 inches of armor. 
She was practically a sister ship to the “Shikishima.” 
With a maximum supply of 1,500 tons of coal and a 
trial speed of over 19 knots, the “Hatsuse” was about 
as fine a sample of modern battleship construction as 
could be found. 

The effect of this double loss will be to revive the 
spirits of the Port Arthur garrison and fleet, and in- 
still new life into the project of sending the European 
fleet to the Far East. This, if the Black Sea ships 
be included, may easily consist of eight first-class 
battleships, and these with the three that are sup- 
posed to be still intact at Port Arthur, would give a 
preponderance, supposing Port Arthur can hold out for 
another few months, that must be giving the Japanese 
government most anxious concern. 

RUSSIAN NAVAL GUNS, 
BY FRED T. JANE, 

Russian guns—the more modern ones, at any rate, 
which are practically Schneider-Canets—have, like the 
Belleville boiler and several other products of French 
genius, the reputation of being “very complicated.” 
This is the verdict usually passed upon them by those 
whose technical acquaintance with artillery is con- 
fined to other types. Like the Belleville, their “com 
plications” upon closer acquaintance turn out to be the 
result of practical experience, and they are complicated 
only because novel. Actually, Russian guns are simple 
enough to work, and the only thing about them puz- 
zling to those of other nationalities is the duplication 
of safety devices specially provided for sailors whosv 
general average of intelligence is below that of the 
men of most other nations. In this thing alone do 
the newer Obuchoff models differ from the French 
Schneider-Canet pieces on which they are modeled. 

The result is some slowing of fire, because before 
the gun can be discharged, at least two, and occa- 
sionally three, safety devices have to be loosed. This 
is essentially a drawback, regarding the guns as guns, 
but by no means so when’the Russian bluejacket is 
taken into account. One man is usually detailed to 
release these safety devices; if he fails, the gun cannot 
be fired, as there is no contact. All chance of firing 
with the breech improperly closed is, therefore, avoid- 
ed by human instead of automatic mechanism. As a 
Russian sailor is normally liable to be somewhat er- 
ratic, there is no question of the advantages secured. 

The standard guns in the Russian fleet are as fol- 
lows: 

The 12-inch of 40 calibers; weight, 59 tons; muzzle 
velocity, 2,500 foot-seconds; muzzle energy, 32,000 
foot-tons. This piece has a nominal penetration of 15% 
inches Krupp cemented at 3,000 yards with capped A. 
P. shell, the same as that of the United States Mark 
Ill. 10-inch, built for the “Washington” class. It is 
mounted in the “Retvizan” and “Czarevitch.” For the 
“Borodino” class, a 64-ton 12-inch has been designed, 
but it is doubtful whether it exists as yet. It has the 
same velocity (service), but fires a 1,200-pound pro- 
jectile instead of a 732-pound one, and it has a corre- 
spondingly increased energy. The nominal velocity is 
3,000 foot-seconds. 

The “Poltava” class, the “Sissoi Veliky,” and all 
other battleships carrying 12-inch guns, down to and 
including the “Sinope,” carry a 35-caliber, 12-inch gun. 
Its weight is 56 tons, its initial velocity 1,942 foot- 
seconds (service), energy 19,200 foot-tons, shell 732 
pounds. It is, of course, an old-type gun. [ts penetra- 
tion is for a 12-inch gun very small. The velocity is 
poor, and the piece is considerably inferior to the 
Japanese 12-inch gun. The rate of fire of this piece is 
slow. 

A more powerful piece and a better gun is the 10 
inch of 45 calibers, carried by the ‘“Peresviet” class 
and the “Apraksin” and “Rostislav.” Its ballistics are 
inferior to those of the United States 10-inch Mark 
III., but it is superior to the “Iowa’s” gun, being able 
to penetrate 13-inch Krupp armor at 3,000 yards. As 
a gun, it is the finest heavy piece in the Russian ser- 
vice, and its rate of fire and accurgcy are both good. 
It was seriously contemplated a few years since to have 
this piece only, its results being so superior to those 
of the 12-inch 35-caliber gun. It weighs 38 tons, and 
has a velocity of 2,500 foot-seconds at the muzzle. It 
keeps up the velocity well; but the exact weight of the 
projectile is not known. It is somewhere about 500 
pounds. Velocities of, or over, 3,900 foot-seconds have 
been accredited to it; but these are merely trial re 
sults. Its defect is that the penetration is poor at long 
ranges, where the velocity drops, and the relatively 
light projectile tells against it. 

The “Gromoboi” and “Bayan” carry a& 45-caliber 
rapid-fire 8-inch gun. Its mechanism is somewhat 
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tardy, and the rate of fire only about once a minute; 
but the gun is excellently constructed, and has very 
fine ballistics. It weighs 20 tons, fires a 250-pound 
projectiie, and has velocities up to 3,000 foot-seconds, 


though the service velocity is lower than this. Its serv- 
jce penetration is about 8 to 9 inches of Krupp armor 
at 3,000 yards. The new 7-inch is the United States 
gun it most nearly resembles in power; but its energy 
is better on account of the heavier projectile. 

The 6-inch rapid-fire is of 45 calibers, and fires shell 
of both 111 and 88 pounds weight. The service veloc- 
ity is 2,460 foot-seconds, and the weight of the gun 
about 7 tons. It is nominally equal to 6 inches of 
Krupp armor at 3,000 yards. Its rate of fire is moder- 
ate. In the latest ships it is mounted in a completely 
circular shield inside the casemate. The “Czarevitch” 
carries this gun on a twin mounting, as do the “Pol- 
tava” class. This mounting has given very satisfactory 
results as such mountings go. They always leave 
something to be desired. The 4.7-inch is a piece of 45 
calibers about on a par with corresponding pieces in 
other navies. 

All these guns have the Schneider-Canet breech 
mechanism, which is not equal to the Welin for rapid- 
ity, though less liable to derangement. A Russian in- 
novation is a carrier below the breech block, so that 
when the latter is opened, its weight is not thrown on 
the hinges. The mounting details and rifling follow 
the Canet system. 

Most Russian ships have electric hoists. 
all use nitro-cellulose smokeless powder. The projec- 
tiles are capped armor-piercing shell, and common 
shell. No solid shot is used, as the Russians claim to 
find their capped armor-piercing shell equally pene- 
trative. High explosives are not yet introduced. Fuses 
are the weak point in Russian ay Hyd 

Newspaper reports have made the aiming very bad; 
but enough account was not taken of the range at Port 
Arthur. There are some very good shots in the Rus- 
sian fleet, and the average gunnery officer is efficient. 
He is able, and often acts as captain of a gun, as 
do other officers. Where the Russian fleet came to 
grief was in the fact that gunnery was totally neg- 
lected by Admiral Stark, who devoted his time to battle 
evolutions of the parade ground type. 

In conclusion, mention may be made of a few other 
guns in the Russian service. A 9-inch piece exists in 
some small coast defenders and armored gunboats. It 
is an obsolete gun, of which little is known and still 
There is also an old 8-inch in 
the “Rossia” and “Rurik.” It is 35 calibers long, and 
its highest velocity is 1,922 foot-seconds. Its penetra- 
tion is poor and its firing slow—it is less penetrative, 
in fire, than modern 6-inch guns 


Their guns 


less is worth knowing. 


THE MOTHER OF EXHIBITIONS. 
BY HERBERT W. HORWILL. 

In the centuries before the nineteenth, the nearest 
approach to an internationa) exhibition appears to 
have been the Frankfort fairs of the sixteenth century. 
Henry Estienne, the scholar, describes this institution 
as “the epitome of all the markets of the world.” But 
it is from an event within the memory of many persons 
now living that the fairs at Philadelphia, Chicago, Buf- 
falo, and St. Louis trace their genealogy. The mother 
of all such displays was the exhibition held in London 
in 1851. This was itself an outgrowth of a series of 
exhibitions of art manufactures held by the Society of 
Arts, at the suggestion of its secretary, Mr. F. Whishaw, 
from 1847 to 1849. These consisted merely of a col- 
lection of articles made in the British Isles; and the 
Prince Consort, who was president of this society, im- 
proved on the experiment by making the bolder pro- 
posal that there should be brought together an exhibi- 
tion representing the skill of the whole of the civilized 
world. It is surely one of the curiosities of history that 
such democratic institutions as these exhibitions are 
considered to be should have owed their impulse not to 
any popular movement whatever, but to a suggestion 
that came from Buckingham Palace, and that needed 
all the weight of royal influence to overcome the ob- 
stacle of popular indifference and opposition. Z 

On June 30, 1849, the matter was laid before a meet- 
ing of the Society of Arts called by the Prince Consort 
at the palace. On October 17 of the same year, the 
leading bankers and merchants in the city of London 
Were consulted. On January 3, 1850, there was taken 
the important step of the appointment of a royal com- 
Mission to be responsible for managing the venture. 
Its members were Henry Cole (afterward secretary of 
the Science and Art Department), C. W. Dilke (father 
of the present baronet), Robert Stephenson, and Digby 
Wyatt. One of its secretaries was Stafford Northcote, 
distinguished later as a cabinet minister and Conserva- 
tive leader in the House of Commons. Northcote’s 
ertions in connection with this project did much to 

, bring on the physical weakness which afterward less- 
» Sed his effectiveness as a statesman. The exhibition 
also owed much to Lyon Playfair, the scientist, whose 
phy shows that at one time his tact prevented 
Whole undertaking from coming to grief. Play- 
Special skill was in organization and in the ap- 
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plication of scientific discovery to industrial improve- 
ment—talents which found special opportunities of 
exercise in this connection. . 

The scheme was fully launched on March 21, 1850, 
at a Guildhall banquet to which the Lord Mayor in- 
vited the chief officers of state, the foreign ambassa- 
dors, and the mayors of the provincial towns. The 
principal speaker was the Prince Consort himself, who 
asked their co-operation in the attempt “to give the 
world a true test, a living picture, of the point of in- 
dustrial development at which the whole of mankind 
has arrived, and a new starting point from which all 
nations will be able to direct their further exertions.” 
The reception of the proposal at this dinner was grati- 
fying, but to obtain the active assistance of those 
whom the guests represented was a wearisome task. 
The forces of old-fashioned Toryism in Parliament, 
and the press, deliberately set themselves to ruin the 
whole thing. The most violent opponent in the House 
of Commons was a certain Col. Sibthorp, who espe- 
cially feared the demoralization of the national char- 
acter that would ensue from the visit to England of a 
large number of persons from the Continent. “Take 
care of your wives and daughters; take care of your 
property and your lives,” was the warning he passion- 
ately and sincerely addressed to his fellow countrymen. 
The Times was dead against the plan, and Punch did 
its best to turn it into ridicule. In one of Leech’s 
cartoons the Prince Consort was represented as “The 
Industrious Boy,” holding out a cap on which was in- 
scribed, “Please remember the exposition.” 

As the various details of the scheme developed, its 
opponents attacked them in turn. There was, for in- 
stance, the question of the site. The government first 
offered the area included in Somerset House, but this 
was obviously much too small for anything on the 
scale projected. The Prince suggested Hyde Park. An 
outcry arose against the spoiling of one of the most 
delightful spots in the metropolis. A petition sent to 
the House of Lords against the use of the park received 
the support of Lord Brougham, and a resolution to the 
same effect was introduced into the Lower House also. 
In a letter of the Prince’s to Stockmar, dated June 28, 
1850, he says: “The exhibition is now attacked furi- 
ously by the Times, and the House of Commons is 
going to drive us out of the park. There is immense 
excitement on the subject. If we are driven out of 
the park, the work is done for. Never was anything 
so foolish.” In a letter to the Duchess of Kent, dated 
July 4, there is a similar reference, from which it ap- 
pears that the opposition party were urging that if 
such a nuisance must take place, a site should be found 
for it in the Isle of Dogs—a dismal swampy region 
further down the river, occupied to-day by the West 
India and Millwall docks. Happily, on the same date 
as the second of these letters, the Parliamentary op- 
ponents of the Hyde Park site were defeated in a 
division, and that difficulty was overcome. 

Then came the problem of finance. In view of the 
strength of the antagonism to the scheme, the Prince 
wisely forbore making any attempt to secure an ap- 
propriation from Parliament, and trusted entirely to 
the public spirit of his supporters. Mr. Samuel Peto, 
with his partners in the well-known banking firm 
which bore his name, led the way on July 12, 1850, by 
the offer of $250,000 to a guarantee fund. Ultimately 
the actual subscriptions toward the cost of the ex- 
hibition amounted to $375,000, and the guarantee fund 
to $1,000,000. The undertaking was so entirely experi- 
mental that there was no knowing whether the whole 
of this sum would not be required to meet the cost. 

Both site and money having been obtained, the way 
seemed clear for the prosecution of the work. But just 
at this point the commission was confronted by one of 
the most puzzling situations in the history of the move- 
ment. In what kind of structure should the exhibits 
be housed? Out of two hundred and thirty-three plans 
submitted, not one appeared satisfactory. Each of 
them contemplated the erection of a huge brick build- 
ing, which would have justified all the protests that 
had been made against the defacement of the park. At 
the last moment light came, not from a professional 
architect, but from a pardener. Joseph Paxton, whose 
solution of this problem made him famous, was the 
son of a Bedfordshire farmer. In his youth he drifted 
from place to place in pursuit of his occupation as 
gardener. In 1826, at the age of 25, he was on the 
point of emigration to this country, as his earnings 
were only eighteen shillings (four and a half dollars) a 
week; but he happened to attract the attention of the 
Duke of Devonshire, who made him superintendent of 
the gardens at Chatsworth. Later he was promoted to 
be responsible for the woods and forests on the estate 
also. In 1840 he completed the erection of the Chats- 
worth Conservatory, the largest of the kind hitherto 
constructed. .One day, while waiting for his train at 
a railway station, and reflecting upon the difficulty of 
the exhibition commissioners, he was suddenly struck 
by the idea that an adaptation of the conservatory 
system would get them out of their impasse. Sitting 
at the table of the waiting room, he hurriedly sketched 
on a piece of blotting paper a rough outline of a build- 






ing, and within nine days completed a set of plans 
which were immediately accepted, The essential fea- 
ture of his scheme was that the structure-should be, 
not of brick, but of glass and iron, with the exception, 
of course, of the flooring and joists. 

Paxton's plans were accepted on July 16, 1850. The 
actual building operations commenced on September 
26. The contractors were Messrs. Fox and Henderson, 
to whom it was agreed to pay $399,000, or $750,000 if 
the building was retained as a permanency. The ex- 
hibition structure, which covered eighteen acres, was 
in the form of a parallelogram 1,851 feet (correspond- 
ing to the number of the year) by 408, with a projec- 
tion on the north 936 feet long. Col. Sibthorp’s kindly 
prayer that lightning or a hailstorm might destroy the 
building while in course of construction was not 
answered. By New Year’s Day it was complete, and 
was handed over to the commissioners, 

What especially impressed the imagination of those 
who inspected the building was the sight of giant 
elms, former ornaments of the park, which rose toward 
the roof without any more obstruction than if the space 
on which they stood were still uncovered. On Feb- 
ruary 12, 1851, the building was opened. to exhibitors 
for the reception of their goods. 

Even when this stage had been reached, the mal- 
contents had not all been converted. From a letter of 
the Prince Consort's as late as April 15, it appears that 
there were predictions that foreign revolutionists would 
use the opportunity to upset the monarchy and estab- 
lish a republic, and that the confluence of so great a 
multitude would cause an outbreak of plague. The 
apprehension was as great in some circles on the Con- 
tinent as in England. Mr. Sidney Lee, in his biography 
of Queen Victoria, notes that the wish of the Queen 
and her husband that all national rulers or their repre- 
sentatives should be their guests on this occasion, had 
to meet the fear of many foreign sovereigns lest the 
assembly of several crowned heads in one place should 
be an incitement to the attempts of conspirators. It 
was with great difficulty that the Prince of Prussia was 
persuaded to accept an invitation to be present with 
his son. The Prussian minister in London wrote home 
that a number of madmen had already assembled, and 
intended to work irretrievable disaster by interrupting 
the succession to the Prussian throne. Lord Granville 
suggested to the diplomatic colony in London that on 
the opening day they should present an address to the 
Queen in recognition of the fact that the object of the 
exhibition was not purely British, but international, 
but they declined to do so. 

The opening ceremony on May 1, 1851, was naturally 
awaited with the greatest anxiety by the promoters of 
an undertaking which had been regarded with so much 
doubt in some quarters and open animosity in others. 
It was a brilliant success, One of the most interesting 
descriptions of the event may be read in the “Letters of 
Dean Stanley.” He speaks of what happened immedi- 
ately the public were admitted as “one of the most 
ridiculous scenes I ever saw.” Nobody stayed to look 
at a single exhibit, but everyone made his way, first 
at a trot and then at a full gallop, to the tranrept, 
where the Queen was presently to appear and declare 
the exhibition opened. As the crowd entered from 
several doors on each side of the building, this throng 
converging at racing speed upon the center must indeed 
have provided a comical spectacle to those who were 
not in too great a hurry to look around them, The 
opening ceremony itself was dignified and impressive. 
In all the assembly the persons to whom the success 
or failure of the exhibition meant most were the Prince 
Consort, by whose initiative it had been undertaken 
and who had staked upon it his influence in the 
country, and the Queen herself, so closely affected as 
she always was by everything that concerned the wel- 
fare or honor of her husband. It is little wonder that 
Stanley describes her as flushed with a kind of excite- 
ment he had never witnessed on any other human coun- 
tenance. Never before, too, says Stanley, had he seen 
her look so thoroughly regal. Still possessing a youth- 
ful capacity for a quick response to outside impressious 
—for she was then only in her thirty-second year—she 
spoke of it afterward as the proudest and happiest day 
of her life. No disaster or even disturbance marred 
the celebration. There were 25,000 persons in the build 
ing at one time, and 700,000 lined the route of the 
royal procession between the exhibition and Bucking- 
ham Palace, yet there was not one accident or police 
case. 

The tide of public opinion had now turned. In the 
reaction, forecasts of revolution and disorder were 
succeeded by the most extravagant forecasts of milien- 
nial peace, which would directly result from the 
friendly meeting of citizens of many nations. How 
was it possible that those who had thus learned to 
associate in the gentle rivalry of invention and in- 
dustrial skill could ever again draw the sword against 
one another? The Crimean war, three years afterward, 
was the answer to these imaginations, to say nothing 
of later conflicts which have embroiled in deadly 


struggles almost every leading power represented at 


(Continued on page 423.) 
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TRANSPORTER BRIDGE ACROSS THE MANCHESTER 
SHIP CANAL. 

BY THE ENGLIFH CORKESTONDENT OF THE SCIENTIFIC AMERICAN. 
The latest transporter bridge is now nearing com- 
pletion across the Manchester ship canal in England, 
connecting Widnes and Runcorn on opposite banks 
of the river Mersey 

The structure when finished will be the 
of its type, as it will have a clear span of 1,000 feet. 
in design it is exactly the same as an ordinary stiff 
ened suspension bridge, except that the approaches 
to the bridge are at a low level, and both vehicular 
and pedestrian traffic will be carried across the river 
in a car suspended from the bridge. The utilization 
of low-level approaches dispenses with the erection of 
costly high-level approaches, which are necessary to 
give admittance to the suspension bridges of the gen- 


largest 


éral type 
The idea of a transporter ferry bridge originated 
from Mr. Charles Smith, of Hartlepool (England), 
who suggested the construction of such a structure 
across the River Tees at Middlesborough over thirty 
years ago, but his suggestion never saw fruition, 
The Runcorn and Widnes bridge, although similar 
in the main principles to that at Bizerta, is widely 
dissimilar in its general construction. The 1,000- 
foot span gives adequate clearance over both the 
river and the Manchester ship canal. The bridge 
is approached from both banks by an almost flat 
roadway at a suitable level, built between stone and 
concrete retaining wails right up to the water's 
edge. From this point over the foreshore to the 
base of the towers, the approach is carried upon 
steel elliptical girders resting upon cast-iron col- 
umns, supporting a corrugated steel flooring upon 
which is laid wood paving on a concrete bed. This 
section of the roadway is 35 feet wide between 
parapets with sidewalks 6 feet wide on either side. 
The towers 
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ure with a bituminous compound. The ropes are laid 
in parallel, and when made up into the cable, the 
whole mass is covered with a layer of the same com- 
pound, and the whole is then incased in two layers of 
strong sail cloth saturated with bitumen. 

The anchorages of the cable backstays are in the 
solid rock about 30 feet deep, with screw adjustments 
fixed between the anchorages and the backstays. 

There are two longitudinal stiffening girders sus- 
pended from the main cables, 18 feet deep, and placed 
35 feet apart horizontally. The underside of the girders 
will be 82 feet above the high water of the river below, 
thus leaving plenty of clearance for the passage of the 
largest vessels underneath. In the center they will be 
hinged so as to minimize the stress arising from the 
deflection from temperature, the girders rising and fall- 
ing as much as 2 feet 9 inches for a range of tempera- 
ture of 60 deg. F. on each side of an average tempera- 
ture of 60 deg. F. In order to allow for the longi- 


tudinal expansion and contraction, a unique arrange- 






























which carry 
the cables and 
the stiffening 
girders are 
con atructed 
throughout of 
steel, and rise 
to a height of 
190 feet above 
high 
mark 
are four tow 
era in all, two 
at elther end, 
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ia firmly bolt- 
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iron cylinders, 
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diameter. 
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feet 10 inches 
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base, tapering 
to a width of 
2 feet 3 inches 
at the top, 
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strongly  brac- 
ed together 
with strong 
horizontal and 
diagonal brac- 
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completely under his control. Reverse and forwarg 
gearing are to be provided, so that the car can be drive 
in either direction as desired at a moment's notice, or 
if the exigencies so demand it, the engineer can stop 
the car very quickly by means of the brakes. The 
time occupied in crossing from one side of the river tg 
the other will be about 24% minutes, which is equiva. 
lent to a traveling speed of about 44414 feet per minute 
Including time for unloading and loading, it is antic, 
pated that nine or ten trips per hour will be made. 

The car is to be propelled by electric traction. The 
rails upon which the trolley is to run are fixed upop 
the lower flange of the stiffening girders. The trolley 
is 77 feet in length, and is carried upon 32 wheels, 4§ 
on each side. It is to be propelled by two electrie 
motors each developing 35 brake horse-power. This 
is more power than will be necessary for actually 
driving the car; but the high power has been adopted 
to enable any sudden emergency, such as a strong head 
wind against a heavy load, to be coped with, and fur. 
thermore to effect economy in working. The motors 
are attached to a kind of bogie arrangement in the 
trolley, so that in event of large curvature of the bot- 
tom boom of the stiffening girders, arising either from 
temperature or load, the driving wheels will still be 
able to secure a firm grip upon the track metals. Auto 
matic and hand brakes are provided, and it will be 
possible to bring the car to a standstill, even when’ 
traveling at full speed, within its own length. 

The engineers for the work are Messrs. John J. Web 
ster, M. I. C. E., of London, and John T. Wood, M. L 
C. E., of Liverpool, to whom we are indebted for the 
accompanying illustrations. The total cost of the 
structure will approximate $650,000, which is about 
one-third of what a high-level suspension bridge would 
have cost 

——- —-_—___- - + @ +> —___ — —_ 

A series of experiments have been conducted at St 

Petersburg be 

fore a number 

of the court 

Officials with a 

new cuirass in- 

vented by an 

Italian named 

G i orgiane, 

which it is 

claimed is im 

penetrable te 

revolver bul- 
lets, and re 
sists steel on 
slaughts, such 
» as are inflicted 
by a sword or 
bayonet. The 
breastplate is 
made of soft, 
elastic materi- 
al, is about @ 
+ centimeter in 
thickness 
and weighs 
| four pounds. 

The expert 
4 ment ineluded 
* the discharge 

of shots at 

eight planks, 
each an ineh 
thick, and 
placed one oD 
top of the 
other. The 
shots pene 
trated every 
plank. Thena 
sheet of steel, 
two inches 
in thickness, 
was pierced by 
— i the shots. Bul 











tower the legs ous 
are 30 feet 
apart, narrow- 

ing to 6 feet 9 
inches at the 

top landing, which is 10 feet 6 inches wide. Each pair 
of towers is 70 feet apart, and braced together with 
strong horizontal and diagonal! frames. The saddles, 
on steel rollers, for carrying steel cables, are fixed at 
the top of each tower. The rollers are adapted for 
taking up the variations in the length of the cabie 
due to the loads and climatic conditions. 

There are two main steel cables. Each consists of 
nineteen steel ropes bound together, a rope being 
composed of 127 wires of 0.16 inch diameter, so that 
each cable is built of 2.413 wires. The total diameter 
of the cable is about 12 inches. The two cables repre 


seut a weight of 243 tons, and the wire is capable of 
withstanding a tensile strain of 95 tons per square 
ineh. The interstices that are left between th: res 
of the ropes are filled during the process of man:fact- 


The Towers in Course of Construction. 


The Top of a Tower. 


THE BUILDING OF AN ENGLISH TRANSPORTER BRIDGE. 


ment has been adopted. The girders are fixed to verti- 
cal rockers, which furthermore carry the overhang of 
the girders when the car is in the dock at the towers. 
The transporter car or ferry comprises a platform 
55 feet in length by 24 feet beam, suspended by steel 
wire ropes from the trolley above. The ropes are so 
hung that they prevent either side or end oscillation 
of the car’ The latter will be of sufficient dimensions 
to accommodate at one time four large two-horse 
wagons and 300 passengers. For the convenience of 
the latter, and to afford protection from the weather, 
there is a glazed shelter, with folding doors at either 
end and sides. On the top of the car will be placed the 
engineer’s cabin, containing controlling levers and 
switchboard, so that he will have a complete uninter- 
rupted view of the course, and the car at all times 


General View of Transporter Bridge Towers on Both Banks. 


lets were fired 
from a lone 
range heavy 
Russian caval 
ry revolver of the Nirwan type and a heavy America® 
pattern revolver, respectively, but in each case the 
shots that were fired at the breastplate failed to peae 
trate or even dent the inner surface of the cuirass, 
Even explosive bullets did not 
Experiments were also 


remaining embedded. 
damage the breastplate. 
with a steel bayonet, a Circassian dagger, and & sword 
of Damascus steel. The bayonet and the dagger 
broke without cutting the breastplate, while the saber 
simply made a dent on the outside of the fabric. 





South Africa contributes about 95 per cent of the 
world’s supply of diamonds, the trade being thus @ 
trolled by the De Beers Consolidated mines, which, 
the year ending June 30, 1903, recovered 3 


carats, valued at £5,241,173 ($25,507,042), 
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ABAD CASE GF WARPED RAILROAD TRACK, 

The most extreme case of distortion of railroad 
track, due to changes of temperature, that ever came 
to our notice, is that which is shown in the accom- 
panying illustration. It occurred on April 27, short- 
ly after noon, at a point about three miles north- 
east of Waterloo, Iowa, on the Chicago & Great 
Western Railway, and it required no small 
amount of work on the part of the section 
gang to get the track back into such shape 
that the noon passenger train, which was 
stopped by the accident, was able to proceed, 

The track, which was laid about two years 
ago, is at this point practically level, and the 
ties are laid in gravel and sand. Apparently 
there had been no very sudden change in tem- 

. perature, the government readings giving 62 
as the maximum temperature at Dubuque, 





Davenport, and Des Moines. The probable 
explanation is that there may have been a 
creeping of the track during the recent very 
cold weather, which caused a local closing up 
of the joints until the rail ends were in close 
contact; and that with the return of warm 
weather, the expansion of the rails caused the 
track to give way laterally at the spot where 
the resistance was least. It will probably be 
found that the resistance of the ballast to 
lateral displacement was considerably less on 
the stretch of track where the distortion took 
place, than for a considerable distance on 





either side of it. Railroad men are accustom- 
ed to distortions of the track due to tempera- 
ture changes; but we think that the most 
experienced veteran will look upon this pic- 
ture with no small amount of wonderment. 








— —> «+ 0 + a — 
THE CYCLOGRAPH. 
BY EMILE GUARINI, 
The apparatus called a cyclograph, recent- 

ly devised by Mr. Ferguson, is designed for the same 
purpose as the pedograph of the same inventor, that 
is to say, for autematically making a topographical 
record of the ground traversed during a journey. The 
new apparatus differs from its predecessor in that it 
is designed for the bicyclist, while 

the pedograph was designed for the 
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ment may be seen in Fig. 1. When the apparatus is 
not in operation, the lever may be dropped out of con- 
tact with the disk. The apparatus may be easily 
started again by raising the lever until the shoe 
touches the edge of the disk. 

Fig. 3 shows the manner in which the motive power 
thus produced is utilized in the apparatus. The hori- 





BAD CASE OF WARPED RAILROAD TRACK. 


zontal lever, A, is capable of oscillating around the 
vertical shaft of the driving wheel, B, and striking 
alternately the posts, C and D. Of these. latter, the 
first is stationary, and the second movable upon a 
graduated scale to which it may be secured by means 
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of a thumb screw, Z. In an inoperative position, the 
lever is held against C by the spring, Ff, which has 
sufficient strength to keep taut the wire, W, that runs 
to the eccentric. If a pull be given the wire, the 
lever will be moved until it strikes the post, D. The 
excess of power still exerted by the eccentric at this 
moment is absorbed by the spring, G. In this way, 
the lever is always limited to the amplitude 
of oscillation allowed by the adjustable post, 
and which ranges from zero to maximum, ac- ‘ 
cording to where the post is set. Upon each 
side of its fulcrum point the lever is provided 
with vertical flanges, H, which leave between 
them and the rim of the wheel, B, two oblique 
spaces in which the disks, X, are inserted in 
such a manner that they have a slight play. 
If the lever, A, moves toward C, the disks will 
slide with an imperceptible friction along the 
rim of B, in such a way that the rubbing 
spring, L, can only just maintain the wheel, B, 
in position. When the lever moves in the op- 
posite direction, the small disks, A, become 
jammed between flanges, H, and the wheel, and 
thus turn it. The reason for this is that 
when the lever moves in one direction the 
disks, by rubbing ageinst the wheel, are push- 
ed into the widest space between the flange, H, 
and the wheel's periphery, while when the 
lever moves in the opposite direction they be- 
come jammed in the narrowing space between 
H and the wheel rim, thus moving the latter, 
as stated above. The result is that the vari- 
ous positions in which the post, D, is placed, 
will determine the amount of movement given 
the wheel at every revolution of the bicycle 
wheel, since each turn of this wheel produces 
an oscillation of the lever. The wheel, B, 
has a double-threaded worm, M, upon the up- 
per end of its shaft, and this drives the small 
gear, N. The teeth of this gear project above 
the cover plate, 0, through a slot in the latter. The 
paper is placed upon the plate, O, between the gear, N, 
and the inking wheel, P. 
If, as a consequence of the oscillations of the lever, 
A, the gear wheel, N, begins to move, it will carry the 
paper along with it. The inking 
wheel will revoive and draw a line 





pedestrian. It consists essentially 
of a flat box arranged horizontally 
upon the handle bar of the bicycle 
and containing a sheet of drawing 
paper, which, owing to the merid- 
lans that are traced upon it, may be 
kept constantly in position in the 
direction of the road according to 
the indications of a compass mount- 
ed upon the top of the box. Asa 
result of the motion of the bicycle, 
the paper always moves backward 
in the direction of the longitudinal 
axis of the bicycle, and a small 
inked wheel rubbing over the paper 
inscribes a line upon it. If the bi- 
cyclist makes an angle upon the 
ground, he turns the paper (guid- 
ing himself by the indications of 
the compass) at an equal angle in 
the opposite direction. This is al- 
ways done around a point situated 
beneath the marking wheel as a 
center. The paper immediately con- 
tinues its motion backward as be- 
fore. As a result there is marked 
upon the paper a line which exactly 





upon the upper surface of the paper, 
while the teeth of the gear wheel 
will leave their marks upon the 
lower surface. These marks will be 
spaced ene millimeter apart. As 
every oscillation of the lever conre- 
sponds to one revolution of the 
wheel of the bicycle, and conse- 
quently to about 2.15 meters (7 
feet) of the road, one millimeter 
upor the paper therefore represents 
as many times 2.15 meters upon the 
road as it has required oscillations 
of the lever, A, to cause the wheel, 
B, and the worm, M, to make only a 
revolution. The latter is double- 
threaded and moves gear, N, one 
tooth for every half revolution that 
it makes. The scale may therefore be 
established at will for any value 
from one ten-millionth up to 1/@ , 

In order to prevent displacement 
of the paper, the apparatus is com- 
pleted by the arrangement U T A’ V, 
which serves at the same time to 
turn the paper at a certain angie. 
U is a rod provided with a grip, vy 








indicates the trip made. The mot- 
ive power for actuat- 











ing the cyclograph is 
obtained from a 
very simple eccen- 
tric arrangement fix- 
ed to the front 
Wheel. A disk of 
thin steel, with an 
interior eccentric 
tircle, is placed in 
the vicinity of the 
spokes of the wheel 
ft such a way that 
it can revolve freely 
With the whee! with- 
out striking the fork. 
Upon the periphery 
@ this disk slides a 
Shoe forming part of 
) Slever which is se 
, Med, in such a way 

it can oscillate, 
Pa Small bracket 
Projecting forward 
the axis of the 
Whee} Outside of the 























This arrange rig, 1,—THE CYCLOGRAPH ON A BICYCLE. 














means of which the arrangement is 
actuated; 7 is the 
prolongation of the 
rod; A’ a_ milled 
wheel mounted upon 
a spring that plays 
the part of a flexible 
shaft; and V is an- 
other roller, which 
presses the paper 
against A’ . which 
projects through a 
slot in the plate 0, 
If the route is north- 
south, the paper will 
be moved regularly 
backward; but if the 
road turns, the bi- 
cyclist turns the 
paper at the same 
angle by means of 
the arrangement just 
described and as in- 
dicated by his com- 
pass. 

In order to do 
away with the incon- 








Fig. 2.—THE FERGUSON CYCLOGRAPH. veniences inherent ip 
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ite use, the compass is constructed so as to assure its 
needie a magnetic moment as great as possibie, and a 
moment of inertia as smal! as possible. For this pur- 
pose, the compass is arranged as shown in Fig. 4. 
Two steel needles are fixed to a small piece of wood 
through which passes the vertical axis. Two small 
springs, a, serve to regulate the equilibrium. The two 
points of the axis move in agate bearings. The bottom 
and cover of the compass are of glass so as to permit 
the rider to see through it the meridians pre- 
viously inscribed upon the paper and to keep 
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largely in scientific pursuits, he decided to 
come to America, where he had sons living at 
Northumberland, Penn. He reached New York in 
June, 1794; and the writer has in his possession the 
original inventory, frem which .the illustrations were 
made, in Priestley’s own handwriting, of the goods 
and furniture which he brought over with him, in the 
ship “Sansom,” Capt. John Smith, as also his affi- 
davit, signed by him and by William Tillinghast, 


ney, 
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Dr. Priestley to a friend in England, in which he gayg 
that if he had known how cheaply and comfortably be 
could have lived in France, he would never have come 
to America. This letter was published, along with @ 
number of others from and relating to Priestley, by Dr, 
H. Carrington Bolton in a volume a few years since, 


The Eleciric Organ of the Torpedo Fish, 
In a paper recently read before the Berlin Academy 
of Sciences, J. Bernstein and A. Tschermak {p- 
vestigate the thermic phenomena shown by 








them parallel with the needle. This manipula- 
tion is effected by means of the arrangement 
UTSR (Fig. 3) already described. The com- 
pass is placed about 10 inches above the box 
in order to protect it against the magnetic ef- 
fects of the rolling machine. 

In order to avoid vibrations, the compass is 
mounted upon a rectangular frame of strong 
copper wire (Figs. 1 and 2) fixed by a hinge 
to the cover of the box, upon which it can be 
turned down. The compass is capable of re- 
volving upon this frame, and it is held by two 
independent rods parallel with the surface of 


the box. The vibrations are thus subdivided 
and absorbed by eight movable and elastic 
parts. 


In the experiments that were made with the 
apparatus, the results were such that it was 
scarcely possible to distinguish the lines thus 
obtained from those found upon an official 
mep. So before the apparatus was put upon 
the market, a sample was ordered by the In- 
telligence Branch of the English government 
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the electric organ of the torpedo or electric ray, 
Such physiological researches as have so far 
been made in this direction were intended mere 
ly to ascertain the intensity, direction, and 
duration of the electric shocks. It is safe to 
say that the electric discharges operative here + 
have been found to consist of individual, short- 
lasting impulses, which always follow the same 
direction. The elements constituting the bat. 
teries of which the organ is made up, will as 
sume a negative potential on the side where the 
nerve fiber enters the organ. As regards, how- 
ever, the causes to which are due the potential 
differences produced in these elements, the in- 
vestigations made up to this day were not able 
to afford any likely explication. Now, accord- 
ing to the recent thermo-dynamic theories of 
galvanic batteries, exothermic batteries (being 
heated during operation) should be distinguish. 
ed from endothermic batteries, which, in the 
course of working, will undergo a cooling effect, 
Whereas, the E. M. F. of the former class of bat- 
teries is lowered with increasing temperatures, 








with a view to utilizing it in China, the topog- 
raphy of which country has been but slightly 
etudied, although the country is provided with 
good roads. In all countries of this kind, the Fer- 
guson cyclograph will certainly be of great value. 

— — -—- s+ e+e 
FACSIMILE OF DR. JOSEPH PRIESTLEY’S INVOICE ON 

COMING TO AMERICA IN 1794. 
BY GeORGE F. KUNZ, PH.D. 

These valuable documents were recovered from a 
mass of old papers, many tons in weight, containing 
thousands of signatures of men noted in local and na- 
tional history, that was sold for waste paper in con- 
nection with the coming removal of the New York 
Custom House to its new site near the Battery. Their 
value was suspected, and the New York Scenic and 
Historic Preservation Society made many efforts 
to prevent their disposal in such a manner, but with- 
out,avail. 

Dr. Joseph Priestley, whose name is forever asso- 
ciated with the discovery of oxygen, was born near 
Leeds, England, in 1733. His great discovery was 
foreshadowed in a paper on the properties of the 
“different kinds of air,” published in the Philosophical 
Transactions of the Royal Society in 1773. It re 
ceived the Copley medal, as a communication of great 
importance, but its full significance was by no means 
understood The next 
year, 1774, is usually 





JOSEPH PRIESTLEY’S CUSTOMS ENTRY, 1794. 


deputy collector of the port, declaring that “the ar- 
ticles contained in the several packages designated in 
this entry are truly intended for the sole use of myself 
and family, and are not directly or indirectly import- 
ed or intended for sale.” 

The list, it will be seen, is a pretty extensive one, 
comprising the furnishings of a large home as well as 
a laboratory. It is as follows: Eleven casks, fifty-six 
cases, seven crates, six bedsteads, one chest, one bundle 
of matting, six dozen of boards, two hogsheads, one 
clock case, one bale, one box, six trunks, one portman- 
teau, containing books, wearing apparel, philosophical, 
chemical, and electrical apparatus, household furniture, 
three boxes, two hampers, two beds and bedding. 
[Signed.] Joseph Priestley. 

The remaining ten years of his life were passed at 
Northumberland, Penn., with his sons and family, and 
were occupied chiefly in hiv favorite scientific studies. 
He died in February, 1804, at the age of seventy-one. 

In 1874 the chemists of America celebrated the hun- 
dredth anniversary of his discovery of oxygen, by a 
notable gathering at Northumberland, Penn., under 
the name of the Centennial of Chemistry. Dr. Priest- 
ley’s descendants are still living there, and greatly 


that of the latter class is found to increase, 
The authors made the following experiments for 
the most part in the Naples Zoological station, 
In order to determine the variations of temperature 
undergone by the electric organ of the fishes, they 
used Constantan batteries, consisting of ten to twenty 
elements, made up of plates or wires of iron and of 
this alloy (Constantan is an alloy of copper and of 
nickel containing 50 per cent of each), which were 
dipped in the dissected organ, or else introduced be 
tween the two organs of the same fish, while being 
in connection with an extremely sensitive Rubens gal 
vanometer. The organ was stimulated from the nerve 
by means of currents from an induction coil, acting 
in most cases for one second. As it was impossible 
to evaluate the electric energy of the discharge by 
means of the electro ilynamometer electric method, the 
authors determined the amount of heat evolved in the 
external circuit by means of an air thermometer a 
alogous to the Riess thermometer. From these expert 
ments, the remarkable result is inferred that the varia 
tions of temperature undergone by the stimulated or 
gan are so small as to be inappreciable. The electric 
organ, accordingly, shows a thermic behavior essen 
tially different from that of muscles. It cannot there 
fore be analogous to a battery working exothermically 
with a considerable evolution of chemical heat. It 
rather seems likely to 
constitute an endothermic 





given as the date of the 
actual discovery of oxy- 
gen gas, which he termed 
“vital air,” or “dephlogis- 


¥ of es Se othe Rady 


New-York, 


? 4 
in the Ap Cant (ra 


battery, and, more espe 
cially, a concentration 
battery. With respect to 


1793. the thermic behavior, it 





ticated air,” but never ap- 


PACKAGES ase CONTENTS, 


Value of Value of 
Goose = 7h 0. Cret_| Cones at 10 + Cow 


Value of i Coods 
Gooss st +5 p. Cont. Charges, 


resembles a n@rvous tis 


Coat, 
te sue rather than a musct- 





preciated its real charac- 
ter. This was recognized 
and determined some fif- 
teen years later by Lavol- 
sier; but Priestley him- 
self remained all his life 
a believer in the old the- 
ory of “phlogiston.” 
Dr. Priestley was a 
dissenting minister, but 
developed a growing ten- 
dency toward Socinian 
, Views in theology and lib- 
eral doctrines in politics. 
He was always much in- 
terested also in philosopb- 
ical and scientific studies. 
After holding several po- 
sitions, as pastor of 
churches, tutor in War- 
rington Academy, and 
scientific librarian to the 
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lar tissue. These re 
searches are further con- 
firmed by experiments 


made with a view of find 
ing the temperature coefi- 
cient of the power of the 





shocks. 
———__ + o+——_— 
hoe | Es, Both of the two 
schemes for an electric 
high-speed railway be 


tween Berlin and Ham- 
burg, lately presented to 
the Prussian railway de 
partment, provide for a2 
electric central station 
to be installed in Witten 
berg, the main station be 
tween Berlin and Ham- 
burg. It is anticipated 
that the journey between 
the two cities, which at 
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Earl of Shelburne, he 
took charge of a church 
in Birmingham. Whea 
the great agitation connected with the French revo- 
lution came on, he was suspected of sympathizing 
re ee 8 Savona Wiiwalion of hie 
ral views, P exeitement ran very high on 

in 1791, on the occasion of a cele 
‘the storming of the Bastile, 

, his house was at- 
and his library and 
years spent at Liack- 










MANIFEST OF JOSEPH PRIESTLEY’S GOODS IN SHIP “SANSOM.” 


revere his memory. Much of his old furniture and ap- 
paratus are preserved, the latter very interesting, not 
only historically, but as showing the simple, and, in 
many cases, home-made instruments with which a 
great student and observer did great and pioneer work 
in chemical research. 

In the Kunz collection of scientific portraits and 
relics of eminent men of science, now in the Field 
Museum at Chicago, there is a letter from 





present requires upward 

of three hours with the 

fastest trains, will eventually be made in one and one 

half hours only. As a matter of course, a neW road- 

bed will be necessary, but the cost of this reconstruc 

tion does not seem to be prohibitory. The fact that 

a third track has been found necessary (which in the 
ease of the electric high-speed railway being 

could evidently be dispensed with) is illustrative of the 

dense traffic existing between the two largest Germa® 

cities. 
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THE MOTHER OF EXHIBITIONS, 

(Continued from page 419.) 
this festival of amity. In all parts of England itself 
the exhibition aroused intense enthusiasm as long as 
it remained open. One reads, for example, of an old 
Cornish woman who haa trudged on foot three hun- 
dred miles from her native county to see the wonderful 
palace of glass. The feeling of London showed itself 
at a ball given in the Guildhall, when the passage of 
the Queen and the Prince Consort through the city 
was made the occasion of the most jubilant demonstra- 
tions of loyalty, even on the return journey, though it 
was as late as one o'clock in the morning. 

On October 15 the Prince Consort declared the ex- 
hibition closed, and the awards were published. The 
fair had been divided into four great departments— 
taw materials, machinery, manufactures, and fine 
arts—and these were subdivided into thirty classes. 
One-half the space had been allotted to England and 
the colonies, and one-half to foreign countries. There 
were 17,000 exhibitors, of whom 2,918 received prize 
medals and 170 council medals. The estimated value 
of the articles exhibited, exclusive of the Kohinoor dia- 
mond, was $8,909,645. During the 144 days during which 
the exhibition was open, there was a total of 6,170,000 
visitors. The largest number entering in one day was 
109.760 (on October 8), and the largest number present 
at one time was 93,000 (at 2 o’clock on October 7). 
Haydn's “Dictionary of Dates” is responsible for the 
statement that the latter is the largest number of per- 
sons recorded in history to have ever been present at 
one time in one room, though larger crowds have as- 
sembled simultaneously in the various buildings of 
other exhibitions and in the open air. 

Long before the final accounts came to be made up, 
it was evident that there would be no tax upon the 
guarantors. The amount paid for admission was 
$2,525,535. After all expenses had been met, this left 
a surplus of $1,066,525. There was much discussion 
as ‘0 what should be done with it, for such a result 
Was so unexpected that no provision had been made 
for it in the original scheme. Some advocated that it 
should be spent upon a winter garden; but others, 
notably the Prince Consort, thought it would be an 
anti-climax to connect with a mere place of amusement 
the memory of an exhibition which had been a land- 
mark in the history of industrial art. The wiser couao- 
sel prevailed, and the money went to form the nucleus 
of what was afterward known as the South Kensington 
Museum, an institution which has been not only a per- 
manent collection of valuable exhibits, but a center of 
artistic and scientific education throughout the British 
Isles. 

And what was to happen to the actual building? 
Some who had at first vehemently opposed the desecra- 
tion of Hyde Park by any such monstrosity, were now 
eager that it should remain forever where it was. 
This plan, however, was not generally thought to be 
expedient. On December 1 the building was sur- 
rendered to the contractors, who sold the materials 
for $350,000 to a company which proceeded to re-erect 
it on the top of a hill in the suburb of Sydenham. The 
services of Paxton, who had received the well-deserved 
distinction of knighthood, were brought again into 
requisition, but this time the work was carried out in 
more leisurely fashion, for it was not until June 10, 
1854, that the transplanted building was opened on 
its new site. From that time until the present the 
“Crystal Palace,” as it came to be called, has been 
well known to every Londoner and every visitor from 
the country. It has been especially noted for its 
musical festivals, and has many times recalled the 
memories of its original function by affording a home 
for exhibitions, generally of some special scope, as 
bicycle shows, chrysanthemum shows, etc. A notable 
occasion was a service held on the fast day for the 
Indian Mutiny, when Mr. Spurgeon preached to a con- 
gregation of 23,000 people. 

In cost, size, and number of visitors the exhibition of 
1851, though spoken of at the time as “the Great Ex- 
hibition,” appears small in comparison with such an 
enterprise as the St. Louis Fair. But no successes of 
later undertakings in the :~ me line can rob the pro- 
moters of the Hyde Park project of the distinction 
that belongs to the pioneer. On the other hand, the 
very expansion of the international exhibition move- 
ment is itself the greatest possible tribute to the 
wisdom and courage of those who made the strange 
idea familiar. And, as Mr. Justin McCarthy has put 
it in his account of the event in the “History of Our 
Own Times,” although later exhibitions have been far 
superior, “the impression which the Hyde Park Ex- 
hibition made upon the ordinary mind was like that 
of the boy’s first visit to the play—an impression never 
to be equaled, no matter by what far superior charm of 
spectacle it may in after years again and again be 
followed.” 

The largest producer of sulphur fs Sicily; its deposits 
Occur in Miocene limestone, with unaltered beds of 
gypsum below, and it exported in 1903 475,508 tons, of 
which nearly one-third was for the United States, 
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AN ELECTRICALLY-OPERATED CLOCK. 

It is the usual practice in clocks driven or wound by 
electricity to arrange the pendulum to make the elec- 
tric contact at regular intervals; but heretofore great 
difficulty has been found in keeping the contact points 
bright and clean, owing to excessive sparking on break- 
ing the circuit. The clock which we illustrate here- 
with is so designed as to entirely overcome this de- 
fect, and, furthermore, is so constructed as to reduce 
friction of the parts to a minimum—a prime requisite 
in all electric clocks. As a result of embodying these 
two features in this movement, but little current is 
required to operate it, two small dry cells being amply 
sufficient to keep the clock running for three years 
without renewal. The improved electric clock com- 
prises an electro-magnet, between the poles of which 
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POSITIVE CONTACT FOR ELECTRIC CLOCK. 


an armature is pivoted to swing. A paw! attached to 
this armature engages a ratchet wheel connected with 
the gear train of the clock, and a spiral spring attached 
to the armature near one end serves to draw it slowly 
out of line with the magnet poles, thus operating the 
clock movement. The latter may be regulated either 
by a balance wheel or a pendulum escapement, as de- 
sired. Electric contact is made at the end of every 
six minutes, the current serving to energize the magnet 
and draw the armature back to horizontal position 
against the tension of the spiral spring. The con- 
tact is made by means of a very efficient arrangement 
which is shown in our detail view. One terminal, Z, 
consists of a metal segment which is carried on a 
plate, F, secured to the armature. The other terminal, 
D, consists of a pin which is secured to a swinging 
arm, A. Fastened to this arm, but insulated there- 
from, is a flat spring provided at its free end with a 





CLOCK WOUND EVERY SIX MINUTES BY ELECTRICITY. 


head or cam, B, adapted to engage a pin, C, on the 
plate, F. The ends of the cam, B, are beveled, as illus- 
trated, so that when the armature moves away from the 
poles, the cam will ride over the pin, C, lifting the 
contact pin, D, out of engagement with the segment, 
E. When the pin, C, passes the inner end of the cam, 
the pin, D, will drop onto the segment, B, completing 
the circuit through the magnet coils and causing the 
armature to swing back, and the cam then riding under 
the pin, C, will press the terminal, D, down against 
the segment, EZ, insuring a perfect contact. During 
the fraction of a second which is taken up by the arma- 
ture in swinging to horizontal position, the clock move- 
ment is actuated by a second spring, not shown in our 
illustration, which is put under tension by the move- 
ment of the armature. The striking mechanism of 


“country will doubtless be remembered by readers 
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the clock is actuated by another spring which is wound 
up by the movement of the clock hands. The form of 
the main spring, that which acts on the armature, is 
quite novel in construction. Due to its spiral 

it does not lose its elasticity as rapidly as the 
type of clock spring, particularly since its 
is very slight compared to its length. By means of 
thumb-screw adjustment at its lower end, its tension 
may be very accurately regulated. Mr, Max Moeller, 
of 73 Palmaille, Altona, Elbe, Germany, owns the pat- 
ents on this improved electric clock. 
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The Scientific American in the Schools, 

It is pleasing to know that the Screntivic Ament 
CAN is widely read in schools, We have recently been 
favored with a circular issued by the Superintendent 
of the Whitinsville, Mass., schools, which says: “A 
friend of the schools has been gratified at finding the 
names of so many pupils on the honor roll for the past 
year. He most thoroughly believes that one of 
best lessons to be learned in the schools is that 
punctuality and regularity; after the habit of 
and truthfulness in word and deed, and 
and thoroughness in doing, no habit of greater value 
can be formed in youth than that of fulfilling our duty 
at the appointed time. In recognition of your faithful 
attention to this duty of regular attendance, a year’s 
subscription to your choice of one of the periodicals 
named on the inclosed card will be sent you if you 
will mark, sign, and return the card,” 
circulars was sent to every pupil on the 
It is gratifying to note that ten of the 
lected the Screnrivic Amenican in place of papers 
which deal with lighter subjects. The Sctenriric Am- 
ERICAN should find its way into every schoolroom. 





The Current Supplement, 

Two striking pictures with a brief article on 
Craig-Goch Dam, Birmingham, England, oper the 
rent Suprtement, No. 1482, Rear Admiral Jchn 
presents a solution of the problem of the screw. 
peller which will doubtless be of interest to 
engineers. “Oil from Livers of the Cod and 
Species” is the title of a treatise by Charles 
enson, whose articles on the fish industry 


5 


: 


33 


etl 


Fe 


the Surrrement. The English co dent of 
Screntiric AMERICAN describes in a very exhaustive 
manner the method by which the Duddell oscillograph 
records alternating-current wave-forms. The recent 
architectural discoveries at Pompeii are made the 
subject of an interesting account. To those who ate. 
not familiar with the fine instincts of animals, an 
article entitled “How Animals Detect Poison” will 
give a vast amount of information. Dr. R.°V. Wagner 
describes an X-ray tube with adjustable focus. The 
usual engineering notes, electrical notes and trade sug- 
gestions from United States consuls are also to be 
found in the SuprLeMENT. 
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Engineering Notes, 

Another step in the direction of technical education 
has been made in the city of Dresden in the establish- 
ment of a school for locomotive driver apprentices. 
The initiative was taken by the Locomotive Drivers’ 
Association of Saxony, which succeeded in interesting 
the members of the Dresden city council in the scheme, 
as well as the directors of the technical school and 
the administration of the Royal State Railroads. The 
purpose of the new school, which is managed in. con- 
nection with the Dresden Technical School, is to 
better equip men who are to become locomotive drivers. 

he school is for apprentices between 25 and 30 years 
f age who are employed in the Dresden car shops. 
/AAmong the subjects taught are German, arithmetic, 
graphics, and the mechanism of locomotives. For the 
present the course has been fixed for one year. The 
lectures and class-room work will be held on three 
evenings during the week and on Sunday mornings. 

An important alteration has been made in the arma- 
ment of the six armored cruisers of the improved 
County class, now in course of construction for the 
British Admiralty. Heavier guns than ‘hose original- 
ly designed are to be supplied, the alteration repre- 
senting an increased outlay of $1,000,000 for the six 
vessels. The original armament for each of these ves- 
sels comprised fourteen 6-inch guns; but when Mr. 
Watts succeeded to the office of Chief Constructor of 
the Navy, two 7.5-inch guns were substituted for four 
of the 6-inch guns. {[n this last revision four more 
of the 6-inch guns are to be dispensed with, and in 
their place two 7.5-inch weapons are to be installed. 
Thus four 7.5-inch and six 6-inch guns will be carried, 
The 7.5-inch guns will be mounted as follows: One 
placed forward in a turret, and another aft. The other 
two will be in casemates, firing ahead or on the broad- 
side. Thus three 7.5-inch weapons will firo ahead, and 
as many on the broadside. By this change the battery 
will be considerably strengthened and improved, for 
the 7.5-inch gun fires a 200-pound shell, as against the 
6-inch gun’s 100-pound shell, and will perforate a much 
greater thickness of armor. 
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THE CASTING OF THE WILLIAMSBURG BBIDGE ENTAB- 
LATURES—A NOTABLE TECHNICAL ACHIEVEMENT. 
The thousands of foot passengers who, in the near 

future, will walk beneath the great entablatures of the 

Wiltiamsbure Bridge, on which the history of that 

structure is briefly emblazoned in letters of 

will probably never realize that, like the bridge itself, 


bronze, 
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the great plates represent a technical achievement 
that is without a parallel in this world. No new pro- 
cess was employed in casting these expansive sheets 
of bronze; and still they are noteworthy for the fact 
that never before have plates of such great area and 
comparative thinness been successfully cast in one 
piece. For the details that we are enabled to present 


May 28, 1904. 
of the making of the entablatures we are indebted to 
Mr. S. U. Barr, of the William H. Jackson Company, 
at whose New York foundry, 229-239 W. 28th Street, 
the work was carried out 

When it is considered that each of the two tablets 
has a total length of 5° feet 7 inches, a width of 4 feet 
8 inches, and a weight of three tons, and the great 
































The Molten Bronze Metal Flowing from the Cupola. 


























Closing the Mold Before Casting. 
THE CASTING OF THE WILLIAMSBURG BRIDGE ENTABLATURES. 











The Ordinary Bronze Furnace for Melting Bronze in Crucibles. 
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rapidity with which molten metal cools when poured 
over a large surface in a thin layer, some idea of the 
difficulty that was presented may be gleaned. The 
entire tablets are made up in three pieces with center 
and two end The center sections are 
now cast and are 22 feet by 4 feet 3 inches. Since 
the total thickness of each tablet was to be only % 


sections 


of an inch, the nice problem of making a wooden pat- 


tern that could be readily handied without warping 
was presented for solution. Special kiln-dried wood 
was employed. The letters forming the inscription, 


varying in height from 3 to 9 inches, were fashioned 
separately and glued in place. The extent of surface 
was such that the pattern was made in three sections. 
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of an fnch thick. The metal as it ran into the mold 
seemed bound to chill as it came into contact with the 
cold sand before it had spread over the entire surface 
to be covered, and to leave holes and other imperfec- 
tions in the casting. It was therefore necessary to 
devise some means of running the metal into the mold 
so that it would fill every part, before there was time 
for it to chill. The desired end was attained by pour- 
ing the metal into the flask simultaneously at seven 
different holes, so that it first filled a trough which sur- 
rounded the entire mold and from which the metal ran 
into the mold through 125 connecting passages or 
“gates” as they are called. Twelve hundred pounds of 
metal were poured into the trough from a ladle, held 


12,000 pounds, was effected by means of the crane which 
had been previously used in pouring the 1,200 pounds 
of bronze already mentioned. 

The preparation of these castings, the largest of their 
kind in the world, may well be considered a praise- 


worthy metallurgical achievement, of which the 
makers are justly proud; and the tablets themselves, a 
fitting tribute to the men whose energy gave us the 
new bridge. 
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THE JAPANESE ARMY AND ITS GUNS. 
The effective strength of the Japanese army bas 
doubled during the period between the war with China 
and the present one with Russia. According to the 
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Third Regiment, Imperial Guards, 


The 
metal 
matter. 
the copper and other metals in crucibles in the usual 
charcoa! furnace, after 
having been mingled in the correct proportions, in in- 
Sots. These bronze time before the act- 
ual casting was undertaken, were charged into a cupola 
Of the type used in iron and steel foundries. Thus 
the bronze was melted in one charge, with a more in- 
tense heat than would otherwise have been attainable, 
@nd with the result that it was more fluid 

The preparation of the mold to insure successful cast- 
ing was another question that presented not a little 
@ificulty. it seemed almost a hopeless task to attempt 


the quantity of 
casting operation ws 
was adopted of first melting 


melting and mixing of great 


required in the no easy 
The novel plan 
metals, 


and of casting these 


ingots, some 


@ the casting of a plate 100 square feet in area and % 





JAPANESE ARMY VIEWS. 


in position by a powerful crane, and the remaining 
1,800 pounds from crucibles, each manipulated by five 
men. The ladle with its 1,200 pounds of molten metal 
and the smaller crucibles in the hands of the men were 
tipped simultaneously. The trough and the gates lead- 
ing from it to the mold served their purpose admirably 
So ample was the provision for conducting the bronze 
to every part of the mold, that when the flask was re- 
moved and the sand broken away, a casting was found 
that was perfect in every respect. In order to lead 
away the gases impounded in the mold, numerous ducts 
had been made in the sand. From these the vapors 
poured in dense clouds for minutes after the metal 


had been cast. 
The task of handling and turning a flask 25 feet 
loug, 5 feet 7 inches wide, and 1 foot thick, weighing 
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present law, all male subjects between the ages of 
seventeen and forty are liable to service either in the 
army or the navy. The army, which has been organ- 
ized by German officers, is divided inio the active, or 
standing army, the reserve, the landwehr, depot, and 
the landstrum. The period of service in the active 
army is three years, and it is levied from able-bodied 
youths twenty years of age. After service in the act- 
ive army a term of four years and four months is re 
quired in the reserve. The landwehr is made up of 
those who have completed their term in the standing 
army, and in this branch of the servise they are re- 
quired to serve five years. The depot is divided into 
two classes—the first depot, composed of those who 
have not served in the active army and the term be- 
ing seven years and four months, and the second 
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depot, composed of those who have nu¢ been enlisted 


for the first depot. The landstrum is also made up of 
two divisions, the first comprising those who have 
finished their term in the landwehr or the first depot, 
and the second al! those who are not engaged in other 
service. The latest statistics of the Japanese army 
obtainable were given out in December, 1900, and plac- 


ed the total active army at 8,046 officers and 158,214 
men, and a grand total, including the various reserves, 
of 11,611 officers and 457,480 men. The active army 
was composed of the imperial guard comprising 14,110 
officers and men, the twelve divisions comprising 
@ total of 128,955, the Taiwan, Formosa, garrison 
comprising a total of 16,387, the gendarmerie com- 
prising a total of 2,624, and the students and others 
comprising 1,978. There were 204,109 officers and 
men in the reserve, 98,722 in the landwehr, 51,966 
in the first depot, and 109,581 in the second depot. 
Each of the 12 divisions of the army and the im- 
perial guard as well comprises 2 brigades of in- 
fantry in 2 regiments of 3 battalions of 4 com- 
panies; 1 regiment of cavalry of, 5 squadrons; 1 
regiment of artillery formed of 2 campaign groups 
and 1 mountain group of 3 batteries of 6 guns; 1 
battalion o; pioneers of 3 companies; and 1 train 
battalion of 2 companies. There are besides, as 
troops not se~arated into divisions, 1 railway bat- 
talion and 1 battalion of telegraphers. 

The number of artillery regiments is 13, each 
comprising 9 batteries—8 of them campaign and 2 
mountain, The battery has an effective strength of 5 
officers, 10 non-commissioned officers, 112 men, and 60 
horses (37 for the mountain battery, 30 of which 
are draft animals). There is no heavy army field ar- 
tillery. The officers of all classes are recruited at the 
special military school; those of the artillery after- 
ward passing through the school of applied artillery 
and engineering. Before entering the special military 
school, the candidates admitted do a year's service in 
@ regiment as simple ‘soldiers; then they pursue the 
e@chool course for two years and afterward spend six 
Months in the regiment before being made officers. 

The artillery establishments are: (1) The two pow- 
der mille of itabaska (3.5 miles from Tokio) and Iwa- 
haua in the province of Kozanke (72 miles to the north 
of Tokio); (2) the arsenal of Tokio, which comprises 
& manufactory of arms, a cartridge works, a repair 

_shop, and a pyrotechn'c laboratory; (3) the arsenal of 
Osaka, which comprises a gun foundry, a manufactory 
of gun carriages, a projectile foundry, and a pyrotech- 
tiid laboratory; (4) the arsenal of Taipe in the island 
of Formosa, to the west of Kilanny; and (5) the gun 
foundry of Kouse. 

In Japan, the artillery is considered as the select 
branch of the service. 

Coast Defense Guns.—it is pvobable that in the near 
future the Japanese will be independent of foreign 
makers in the provision of large guns for coast 
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rollers, and the gun is elevated and traversed to right 
or left by the crank arms operated as shown in the 
engraving. The Japanese fortifications are armed 
with this type of heavy gun in various sizes. 

Field Guns.—The present period of the transforma- 
tion of the artillery finds Japan in ‘possession of a 3- 
inch hardened bronze gun manufactured at the Osaka 
arsenal. This gun is provided with a screw fermature 
and ordinary pointing devices. It throws an 8.8-pound 
belted copper shell with an initial velocity of 1,380 
feet. It is drawn by small horses of the pony type, 
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EMPLACEMENT OF A 10-INCH JAPANESE DISAPPEARING COAST 


DEFENSE GUN. 


the rations of which consist of 11 pounds of hay and 9 
quarts of barley. 

The mountain gun is of the same caliber and throws 
the same projectile with the same initial velocity. 

Awake to the progress of Europe, Japan has sub- 
mitted the question of the rapid-fire gun to deep study; 
and although she has, indeed, made an appeal to Buro- 
pean industry for aid in this matter, she has rather 
preferred to rely upon her own resources and has 
adopted a gun devised by Col. Arisaka. Although the 
full particulars of this gun are not definitely known, 
it is fairly certain that it possesses in full those ele- 
ments of rapid fire that distinguish the latest rapid- 
fire artillery of European nations. That it is a most 
effective piece is proved by the crushing fire which it 
delivered against the Russian entrenchments at the 
battle of the Yalu, when the enemy were so thoroughly 
shaken up that they could not withstand the subse- 
quent infantry attack. 

Machine Guns.—Japan, in 1902, organized two bat- 
teries of machine guns and assigned them to the two 
first divisions. One of them is provided with 6 Maxim 


guns and the other with 6 Gatlings. Experience will © 


decide as to the selection to be made between these 
two systems. Each battery comprises 3 officers and 
62 men. The instruction as to the use of the guns 
makes it incumbent upon the division commander, in 
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CAPT. DOENVIG’S LIFE-SAVING GLOBE. 

It is now about a year ago since the first trials were 
made with Capt. Doenvig’s new invention, the life 
saving globe. These were all preliminary, however, 
and it is the practical tests, now just finished, that be 
yond all doubt have established the reputation of the 
new invention. 

These recent trials were conducted on the coast of 
Jutland in very stormy weather, under the super- 
vision of Norwegian naval officers and other maritime 
authorities. Two life-saving globes were used for the 
experiment. They were both set out from the 
Norwegian man-of-war “Heimdal.” The first one 
had no human beings on board, but sand ballast 
corresponding to the weight of sixteen men. It 
was launched without trouble, and made a suc 
cessful landing. 

This fact ascertained by signals from shore to 
the “Heimdal,” the second globe was set out. On 
board this one were Capt. Doenvig, Marine Liev- 
tenant Engelstad, and three sailors. This also 
cleared away from the ships in good shape, and a 
few minutes after its being dropped into the sea, 
one of the trapdoors was opened, the men crawled 
out, swinging the Norwegian flag, set up sails, and 
sheered through the breakers toward land. It 
made a successful trip, and half an hour later it 
landed. At the time it was blowing hard from 
northeast, and the sea broke on four feet of 
water. The globe landed about fifty yards from the 
mainland. The men got out and waded ashore. By ex- 
perts it was considered that an ordinary lifeboat would 
have been of no use under the circumstances, 

The globe is made of sheet iron 5-16 inch thick at 
the bottom, 3-16 inch at the sides, and \%& inch at the 
top. It is 8 feet in diameter and 6% feet high, and 
has a double bottom. It draws 214 feet of water when 
loaded. The globe may be entered through three 
water-tight trapdoors. Under the deck, which is lo- 
cated about one foot below the waterline, are placed 
four galvanized-iron tanks, with capacity for holding 
150 gallons of fresh water. Along the sides runs a 
low seat or bench, and the space underneath the same 
is filled w‘th canned goods. In the center of the inner 
room is a funnel, that can be shoved up, thus letting 
fresh air into the globe. 

There are three small windows in the top, for the 
double purpose of letting in light and providing open- 
ings through which rockets can be sent up. The globe 
has a movable keel, which can be let down from the 
inside, and also a rudder that may be applied in the 
Same manner. Some smal! oars are also kept inside, 
A cork belt runs around the globe on the outside, on 
which the men can stand and row. There is also an 
anchor with 100 feet of steel rope attached, and a set 
of small sails, the funnel serving as mast. 

There is no need for launching the globe; when the 
ship sinks, it will simply float. Its weight is 
about two tons, or the same as that of a large 








defense, just as they expect, with the increase 
of their naval gun-making establishments, to 
be eventually able to supply their new warships 
entirely with pieces of home manufacture. 

The earlier coast-defense guns were made 
largely by the celebrated Schneider-Canet Com- 
pany at Creusot, France. We present on the 
front page views of two types of guns for 
fortifications made at the French establishment 
for Japan. The one shown in the upper cut is 
&@ 164inch gun upon a disappearing carriage and 
intended to be mounted in the manner shown 
by the accompanying line cut. The gun and 
mount are normally contained in a circular ex- 
cavation. The gun is carried upon the upper 
enda of a pair of arms, which hold the gun 
trunnions. The lower ends of the arms are 
pivoted to a rotating carriage. The breech of 
the gun is supported by another pair of arms, 
ahd the mechanism is such that the gun can be 
lowered out of sight below the parapet for load- 
iim, the gun and crew during the operation 
being ott of sight of the enemy, and sheltered 
from shell fragments by a horizonta! circular 
overhead shield. The gun rises to battery 
through this shield, and recoils, on firing, back 
and down through a slot in the shield for re- 
loading. The gun weighs 21% tons, the mount 
61 1-8 tons, and the projectile 475 pounds. The 
initial velocity is 1,900 feet per second. 








ordinary lifeboat. It cost about $500, and has 
‘ accommodation for twenty men. It requires 
less deck space than an ordinary lifeboat. 
vinitinttirieicigialitadtilieaiaie MAT le iss ai 
An interesting statement bearing on the 
future of great cities was embodied in an ad- 
dress recently made by Prof. H. B. Smith, of 
the Worcester Polytechnic Institute, speaking 
of electrical transmission of power. He said 
that in San Francisco a few years ago the cost 
of electric current for power and light was 15 
cents for one horse-power per hour, while to-day 
the published price is almost exactly one-seventh 
of this amount, and it is possible to deliver at 
the factory on the coast, from the melting snows 
and glaciers of the Rockies, power for the ma 
chinery at a smaller cost than that at which it is 
possible to produce that power by steam, even 
though the fuel were to be delivered at the fac 
tory boiler without cost to the power producer. 
It has been estimated that the quantity of car 
bonic acid annually exhaled by the population 
of New York city is about 450,000 tons, and 
that this amount is less than three per cent of 
that produced by the fuel combustion of that 
city; so we may expect that, with the remova: 
of this great source of contamination of the 
atmosphere, even the air of our greater cities 
will be practically as pure as that of the 








Of late years, however, the Japanese have 
abandoned the disappearing gun in favor of 
guns mounted “en barbette,” the gun appearing 
permanently above the parapet. One of their guns of 
this type, built like the others at Creusot, is shown in 
the lower front-page engraving. It is carried on a 
Srayity-return barbette carriage. The gun, by its 
trunnions, rests in the bearings of a massive cast slide, 
each half of which carries half a dozen steel rollers on 
which the gun moves in its recoil up the inclined paths 
of tha lower rotating carriage. The usual recoil checks 

@ provided and the gun returns to battery by its own 
y alded by the action of coil springs. The 
carriage  sprried upon a circle of ste! 





CAPT. DOENVIG’S LIFE-SAVING GLOBE. 


time of war, to assign a section to each of the brigades 
of infantry and to the regiment of infantry of his 
division. ; 
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The iron industry of Alabama is represented at the 
World’s Fair by a colossal iron statue of Vulcan, fifty 
feet high and weighing 150,000 pounds. It was made 
in Birmingham, to portray the importance of that city 
as a manufacturing point. The base of the statue is 
made of coal and coke. This cast-iron Vulcan occu- 
pies a place in the Palace of Mines and Metallurgy, 





country. 
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The chief use for acetylene in Canada is a8 
an illuminant in dwellings. On the river St. Lawrence 
the buoys are lighted with acetylene gas, the gas being 
compressed into the buoys under ten or more atmos- 
pheres. The gas passes from the reservoir to the 
burner through a reducing regulator. The buoys are 
sufficiently large to supply gas to the burner for from 
three to six months without recharging. The buoys 
can be recharged without being removed from their 
positions, a steamer with a specially-constructed ge 
erating apparatus and a pump for compressing the gas 
being employed for this purpose. 
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RECENTLY PATENTED INVENTIONS, 

Machines and Mechanical Devices. 

HYDRAULIC AIR-COMPRESSOR.—W. G., 
Cox, New York, N. ¥. One purpose of the in- 
vention is to provide an economic form of hy- 
draulic air-compressor so constructed that water 
may be admitted at either side through what 
may be termed a “double chamber,” one section 
of which chamber acts as a cushion to the In- 
coming water, thus preventing hammering of 
the inlet-valve, which latter is especially formed 
to the same end. 

CARRIAGE FOR OVERHEAD CABLES.—T. 
ALEXANDER, Brookhaven, Miss. In this patent 
the invention relates particularly to Improve- 
ments in the construction of the track or car- 
riage, whereby improved advantages are ob- 
tained in respect to the strength, durability 
and operation; also, in relation to means for 
dogging or locking the carriage to a hauling- 
rope, which runs alongside the track-rope ; also, 
in means for supporting the load from the car- 
riage; also, in improvements in guides and 
supports for the hauling-rope on the frame- 
work, to which the track-rope is secured and 
by which it is supported. 

ELEVATOR.—P. F? Fo.tey, New York, N. Y. 
The invention relates to an improvement in the 
elevator disclosed in a prior patent granted to 
Mr. Foley. In the apparatus shown in this 
patent a form of differential sheave and cable 
gearing is employed, involving a counterweight 
and tension-weight mounted in two separate 
shafts or vertical guideways. This arrange- 
ment is disadvantageous in that considerable 
room is occupled in providing the two inde- 
pendent shafts. An object of the present in- 
vention is to provide a construction which 
allows the sheave-weight and counterweight to 
move in the same shaft, thus economizing space 
in the building. 

MOLD FOR CONCRETE WALLS.—C. B&B. 
suuuMway, Albion, Mich. In this instance the 
invention relates to improvements in molds for 
concrete walls; and the object in view is to 
provide an improved machine by whic: a double 
wall, with an air-space between the adjacent 
or parallel courses, may be rapidly and eco 
nomically constructed by unskilled /abor. 

MACHINE FOR PACKING FLOUR INTO 
BARRELS OR SACKS.—L. Van Nerrts, Brad- 
ford, Pa. Mr. Van Nette’s invention relates 
to a machine especially designed for use in 
flouring-mills to be used for packing flour into 
barrels or sacks for market by the simple com- 
pression of the flour into these receptacles, 
thereby avoiding the employment of the auger 
almost universally used in the present methods 
of packing. 





FP Aaining to Vehicles, 

THILL OR DRAFT-POLE COUPLING.—H. 
Turner, Koolunga, South Australia, Australia. 
The object in this case is to provide details 
of construction for a thill or coupling which 
in duplicate affords means for detachably con- 
necting a pair of shafts or draft-pole to the 
front axle of a vehicle, which will hold the 
thills or pole free to rock in a vertical plane, 
prevent rattling of the hinged parts, and per- 
mit a quick detachment and interchange of the 
thills or the pole connecting with the front 
axle without use of tools. 

RUNNING-GEAR FOR WAGONS.—J. Grear, 
Paducah, Ky. This invention is an improve- 
ment in the axles and connected parts of the 
frame of running-gear for wagons and car- 
riages, the objects being increased lightness, 
durability, strength and economy of manufac- 
ture. In the manufacture the several parts, 
save the blocks that constitute the bearings and 
the journals proper, are struck up from sheet 
or plate metal by means of suitable dies and 
are thus very cheaply produced. 

SUPPORT FOR VEHICLE-TOPS.—B. K. 
Henpricks, Cain Point, Ill The objects of 
Mr. Hendricks’ invention are to prevent the 
bending and breaking of the bows when the 
top is laid down, reduce the bouncing up and 
down of the top when In use, thus making the 
top last much longer, Improve the appearance 
of the vehicle, and permit it to be taken under 
low sheds and doors. 


Prime Movers, 

PROPELLING MECHANISM FOR BOATS.— 
B. J. Lavien, New York, N. Y. The purpose 
of this invention is to provide an effective pro- 
pelling mechanism for boats, particularly of 
that character which is driven by foot or pedal 
power, and, further, to provide means whereby 
the speed of the mechanism may be increased 
or diminished as desired, and in an expeditious 
and convenient manner under the full control 
of the operator. 





Of General Interest, 

CLAMP FOR HOOPS, BANDS, ETC.—W. P. 
Rice, Lowell, Ohio. The principal abject of 
Mr. Rice’s improvement is to provide a device 
which may be quickly and readily applied to 
a tub, cask, or the like, and may be adjusted to 
fit casks of varying circumference, so that the 
necessity of employing rivets or similar fasten- 
ing means is obviated. 

MIRROR.—L. B. Pranar, New York, N. Y. 
In this case the purpose is to provide a 
construction of mirror, especially hand-mirror, 
whereby the glass may be held in a contractile 
frame or a divided frame with means for plac- 
ing it under tension without danger of the 
reflector, no matter how thin the glass, from 





being checked or broken while securing it In 
position or when the mirror is subjected to any 
edge strain during transportation or accident 
in handling. 

CONSTRUCTION OF FLOORS, PARTI- 
TIONS, OR THE LIKE.—V. Mopsizin, Wee- 
hawken, N. J. In this patent the object is to 
provide improvements in the construction of 
floors, ete., whereby an exceedingly strong 
and durable support is produced for holding the 
plaster and for supporting filling material that 
may be employed, the floor, etc., being com- 
pletely fireproof and arranged to permit the 
use of unskilled labor to place the parts in 
position, 

BEAD-LOOM.—H,. B. Mews, Nadeau, Kan. 
In carrying out this invention Mr. Mees has 
particularly in view the provision of a 
small loom which will hold the warp-threads 
apart in such manner that they may be 
stretched taut and equa! distances apart, there- 
by obviating the possibility of the threads 
loosening and spoiling the work. 

MAIL-BOX.—A. M. Hops, St. Paul, Neb. 
In this patent the invention has reference to 
improvements in mail-boxes for rural service, 
the object being to provide a box of this de- 
scription that will be of simple construction, 
inexpensive, having no parts liable to get out 
of order, and so arranged that it may be 
easily opened and closed. The box may be 
made of any suitable metal. 

GAS-LIGHT NEGATIVE-PRINTING AT- 
TACHMENT.—G. W. Harss, New York, N. Y. 
One object the inventor has in view is the 
provision of a light and cheap device which 
may be easily fitted to an ordinary gas-burner 
to expose a negative and the sensitized paper 
held in an ordinary printing-frame to the 
rays of light. The gas-burners may be with 
or without incandescent mantles. 

INKSTAND.—G. A. Grices, Billings, Mont. 
The purpose in this case is to provide an ink- 
stand in which the feed-funnel is employed to 
supply ink to the pen-nib, the funnel being de- 
pressed at each dipping, and to construct such 
an inkstand so that it will be reliable in all 
temperatures and so that the chamber ts fully 
open at the bottom and practically closed at 
the top, being reversed when filled, which filling 
can be quickly and cleanly done, and also to 
so construct it that in use the ink will not 
overflow. 

CHECK-PUNCH.—T. K. Davison, James- 
town, N. Y. In this patent the invention has 
reference to improvements in devices for 
puncturing the value-marks for banking checks, 
an object of the inventor being to provide a 
device for this purpose that will be simple in 
its construction, having no parts Hable to get 
out of order or break, and that may be con- 
veniently carried in a person’s pocket. 

BRICK FOR THE CONSTRUCTION OF 
ARCHES.—8. H. Cuarke, Cusco, Minehead, 
Somerset, England. The improvement is de- 
signed more particularly for use in situations 
where the structure of the arch is liable to 
disintegration and collapse, the improved brick 
tending to avert the risk of collapse, and, 
furthermore, enabling an arch to be built and 
repaired readily and quickly without specially- 
skilled labor, an advantage of utmost impor- 
tance in the case, for example, of the furnace- 
arches of marine boilers using liquid fuel, 

REFRIGERATOR-CAR. — J. 8. Basnaw, 
Gainesville, Fla. In this patent the invention 
refers to an improvement in refrigerating-cars 
which enables Mr. Bashaw to adapt a car of 
ordinary construction to use as a refrigerator, 
this end being attained, generally speaking, by 
providing one or more ice-tanks of peculiar con- 
struction which are capable of being placed 
in the car through the usual door thereof. 
Means are involved for circulating air through 
the car. 

GLOVE.—W. Lert, Gloversville, N. Y. The 
object in this case is to provide improvements 
in gloves having outside seams, and more par- 
ticularly at the joint of the thumb and body 
portions, whereby a very strong, durable, and 
well fitting glove is produced and the strain in- 
cident to putting on the glove or when car- 
rying packages or umbrellas, holding reins, etc., 
is more on the leather instead of on one por- 
tion of the seam joining the thumb to the body 
portion. 

LEDGER-BINDER.—L. EB. Scnocn, Chicago, 
Ii. The invention has particular application 
to devices of the class commonly known as 
“loose-leaf” or “perpetual” ledger binders, Pri- 
marily the inventor has in view as an object 
the construction of a binder of the class de- 
scribed which may readily receive a large num- 
ber of loose leaves, and which may be locked 
securely in such maner that the leaves will be 
firmly clamped between the covers of the 
binder. 

FOLDABLP BEDSTEAD.—C. P. Brown, 
Springlake, Mich. In this instance the inven- 
tion refers to improvements in foldable bed- 
steads by which the Inventor seeks to pro- 
duce a construction enabling him to utilize a 
standard metallic head-section, a similar foot- 
section, and a standard bed-frame in a way to 
fold the parts compactly when it is not desired 
to use the bed and at the same time allow the 
several parts to be easily and quickly unfolded 
for use. 

BOX-LID HOLDPR.—C. 8. CHRISTIANSON, 
Reynolds, N. D. ‘This invention relates par- 
ticularly to improvements in devices for hold- 
ing lids of cigar-boxes open at any desired angle 
for displaying goods, the object being to pro- 
vide a device for this purpose that will be 
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is polished wood, not varnished wood. A, To 
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poses. There is a great deal of practical In- 
formation within Its pages, and much of this 
information is made very clear by nearly 500 
cuts. 
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| bined, E. . TO0,807 
He Beery sacs i 








Abdominal supporter, B. Sehenkel ......... 
Actin, —— compounds of titanic and 
PRUNE Cs TPOMOE ceccccscecescesecseces 
~~ “4 soy ~ 8, Borey 
s brake A. Brook 
a Pirin 7. or light ma 
alt . Limbaugh é 
wo emee article made ‘from, ‘BK. L 





759,014 
r 


Fletcher ...... 7 





. 760,150 





. 700,000 


700,218 The Oarlisle & Finch Co., 
- 933 EK. Cilften Ave.. Cincinnati, Ohto 
. 700,148 sencilla eit sibthcnadiieth sith xe. 
100-40 | HIGHEST GRADE GREY [RON CASTINGS 
700,401 Fer Gasoline Engines and Cylinders 
76), 300 All Kinds of Automobile Castings. 
700,359 | FRONTIER IRON WORKS, 2 Auburn Ave., Buffaio, N. Y. 
760,258 
xct|SIx Barrows of Scale 
750,080 
160,026 Bean" Reiler web. H. ner st removed by = 
700,043 pamphiet 
760,255 
760, 1A7 
. 150,980 
700,047 
. THO, 250 | 


- 760,178 | + weonomy in the 


: [Don't Drink Dirty Water 


4. C. P. Goodspeed . sinus TOR.8T? 





~ Veeder 
‘Counters 


760,022 


760,419 | 
76,242 | to register reciprocating 
TH.S55 movements or revolu- 


Cut full size. 
Booklet Pree 
VEEDER MFG. CO. 

Hartford, Conn. 


Lometers, Odomet era 
uchometers, Counters 


THE WATERBURY 
Emery Grinder, 


with adjustable tabie, for flat surface 
grinding and fintshing, and for ordi- 
pary tool grinding 
t” Send for Catalogue. 
BLAKE & JOHNSON 
P.O BOX T, 
Warensury, Conn. 


tions, 


7), 193 


Too, 101 





Tm, 192 
750,000 
750,878 
70,177 
700,197 








SELENIUM AND ITS REMARKABLE 
Properties are fuily Secoribed in SCIENTIFIC AMERI- 
CAN SUPPLEMENT 14 tae pager. is tihustrated b 
numerous vings. by mail. 6... 
Co., 1 way, New York ( Bae Saat all newsdealers. 


peg ENGIN E 


ee 


For — - or Statwuary 
Pally Guaranteed. 
Write for Cireviar. 





750,991 


760,367 











CP ee renter 
the 


uld be read by every man 5 
Send for chis Goeb teas “hd eas Se 


THE WM. B. prunes co, 
319 Washingten Mtreet, Buffalo, N. Y. 


Boiler 
700,073 | ful accomplishments of 
760.234 | little book sho 
750,901 | bills.” 
7,312 


TH), O44 





750,548 


toneee ao yto ny is to filter 
“imes e 
qe0.306 when it isn't. Be on 


Ft 
2 ect yourself and 
family fom the possibility oF of 
contamination by always 


Berkefeld Filter 


vur bome. Setontisenliy construct- 
~ Ry ‘Farnishes one or fn frm of absolutely 
pure = four me so 




















Wee 


Cloth’ while worending a ~ RTE 
holding, J. M. 
Clothes line euppert, | adjustable, 8. D. Har- 


Coating "machine, W. A. 

Coll casing, C. a, 

Coke oven, J. B. 

Column, Z. C. hice sesccce @ceseccesess 

Compass, beam, N. B. Stome .........++++. 
post ra, W. A. Lynch .......-..-. 

Composition of matter, C. Bilis ........... 

f air lubricator, G. W. Gapen.... 

Concentrating and amalgamating table, com 








DE MED Sbccccccccccsscecees 










T. J. Sturtevant ..........+. 
Cuff holder, M. Bornstein .... 
Cultivating machine, A. Gray . 
Cultivator, C. A. Anderson 
weevens motor, alternating, A. 

ME | pececcess P 
Curtain pole, F Weig sel. 
Curtain pole ettechannt, c. 
Cushion stuffing apparatus, C. A 
Cycle, motor, W MONET cccevess 
Dashboard, vehicle, J. H. Peean . 
Dental impressions, obtaining correct, 

Hen 


Dental swaging machine, Ga. B 
Dentifrice, BE. C. Kirk .......cccecescseeees 
Desk light bracket, T. Smith ‘ 
Digging machine, sewer, J Hickey ...... 
Direct acting engine, T. E. Sturtevant.... 
Disinfecting apparatus, G. Dubuia ......... 
Display easel, J. BE. Twitchell ........ “ee 
Display rack, H. C. Hamilton ............ 
Domestic botler, J. Edwards sa seeeéec 
Draft producing device, J. F. Miles.. 
Drafting implement, H. A. Swenson 
Druggist’s mass divider, J. W. Jackson 
Dust pan and broom holder, combined, T. P. 


a ° eae 
Dye, orange sulfur, W. Emmerich ......... 
Dyeing machine, Herbine & Rech .......... 
RE Ge WEED dé vccansrevcctadcoveese ee 


BRlectric alarm, H. Trull ° 
Electric apparatus, means for 
vapor, P. C. Hewitt 
Electric apparatus, protecting device for 
vapor, J. R. Baker 
Electric cable, J. Frisch 
Electric circuit automatic 
Waddell 
Electric circuit plug rece ptac le, J 
WEE crscoccces ee 
Electrie he ater, G T. Leonar 
Electric heater and battery, combined, T. R 
BIBVES cccccccceccccese 


prote c t ing 


regulator, i 
H. Trum 


HMiectric light bracket, T Smith T50,925, 
Electric lighting, regulating apparatus for 
theatrical, Moy & Bastie . 

Mlectric machine, dynamo, L. Wilson 


dynamo, I. E 
Electric separator, A. H. Perry . 
Electric switch, M. von Ree klingbause n.. 
Electric switch, BE. R. Dull ee 
Electric wire coupling, R. G Castillo. ... 
Electric wires, universal floor box for the 
distribution . J. Fountain, Ir 
Electrical furnace, R. M. Pelton 
Electrical resistance, G. I. Leonard. 
Elevator hatchways, automatic closure. for, 
J. W. MeGhee . 


Electric machine or motor, 









End gate, oO. 


' 
t acting engine 








Fence post, C. Colvin 
Fence post, 8. 
Fence post, cement, a ° 
Fence tle, wire, O. 8. Sturtevant .. 
Fencing wire, J. Harris 
Filter and making same, 
Filter, rain spout, A. G. 
Finger pad, J. G. Marsh : 
Fishing red, H. W. Buse hemeye oe 
Fishing tackle, W. W. Shulean ............ 
Flask connection, J. Cunningham ........ 

Filer, UE. ‘Sa deacnencociercscesce 
Flue or duct, H. H. 
Flue scraper, W. Appenbrink 
Fluid esmere brake, Turner & Wright.... 
Food chopper, C. F. Smith 
Foot rest and pedal extension, A. M. Bates. 
Fruit gatherer, J. Wilson .....--+.+e+se+e+s 
Bs, SEUOOE  cocaccdecccce- cesvenses 

Furnace. feeding plant, metallurgical, Gaines 




















Furniture, fastening device for detachable 
parte of, A. A. Hausske . 
Fuse, percussion, Wilson & Chase........ 

WEEE Rasscccoccesceccccsesecess 

. M. Dieterich 11252222753; 
Gas furnace, regenerative, F. Siemens. 
. Garin Anderac 






Gas purifier cover, P. N 

Gate, door, etc., joint, a Spewiian eeheee tae 
Gin saw cleaner, G. J. & R. M. Jordan.... 
Glass articles, manufacturing hollow, 8. O 


rdson, Jr. 
Glass, grinding, C. C. Stutz . 














Hoisery singeing apparatus, R. Meyer, re- 











Concentrating a — in & MeLure .. ‘ bey + 
Conveyer, BS. B. Hart ..........6-5- is . 
Conveyer, M. C Schwab cdewéndooccececese 350. 922 
Conveyer for grain, etc., storehouse, F. E. 

My  Sbddececrescceoncscocecoce «+++ 760,015 
Copy holder, R. U. Wolf et al........... on zeneee 
eaating. eR as seacncse ++ 760,235 

” portable tools, Jib, Hn. > Morse - TH, 138 
Crank and lever mechanism, ©. & J. Dietz. + 760,108 
Crushing roll dressing apparatus, T. L. 


. 760,408 
- 760,322 


ae: 759,085 


. 750,046 


. 759,981 


. 750,941 


.. 760,086 
. Tha,910 


Engine. See 
i 2. i PD. ocdebecscesocéenecs 760,062 
Engine, F. M. Overholt ire 700.240 
Engine, Dickson & Cuccotti .............+.- 7@,318 
Engraving machine, automatic, M. Barr, 
750,955, 759,95 ih 

Engraving machine, pantograph, M. Barr.. 
Exercising apparatus, elastic, T. Belvoir ph 
Extension tab, H. Johnson . 59. oor 
Extension wrench, tap and reamer, A 

GREED nv ctrcccesccrecccecscccessosecess 740,103 
Eyeglass frame, P. Lafortune .............. 760,000 
Eyeglass lens attachment, R. Tatum ...... 700,040 
Ps -2y, OUR a cpccescvssedecccevess 760,008 
Fan and score card, F. 8. H. ‘Johnson waddiell 760,210 
CL i, SMD cocccopccesccssehe 759,951 
Fare register, F. J. Hull .......cceesecees 760,125 
ees Mees Os TR MOVED oc cccccccccccvcces 700,072 
Fence, 8. N. Soper ....... 700,407 


* F004 
. 760,264 


‘- . 760,088 
Glass or earthenware vessel, J. C. Howells, 

HD GBbeS eS SpA ces coccsecesesecovecs THO, RSD 
Glass, ornamental, 8. Dolley ........ «+- 760,05 
Glove, H. a Sabi eruialigaind wihimes oot akin T6203 | 
Golf club, H. B. Smith ......-...ceeeceeees 700, 161 
Governor, B. A. Page ........ - 700,344 
Governor, engine, C. Andrews 7H),062 
Grading and ditching machine, J. W. Baker. 75 “* D4 
Gun, trap, I. OUMOD cccsccsccccsccocse 760,274 
Handle. See Tool handie. 

Handle and socket, R. D. Gallagher, Sr.... 760,331 
Harness attachment, F. W. Atwell ......... 760,171 
Harvester Sungue truck, 8. K. Dennis ..... 7,107 
SEL es MEE eedneccsscccccsesesecicccess 760,087 
Hat frame = device, E. A. Howe, 
759,996, 760,008 
Hat pin, A. A. McRae ..........- P 760,141 
Hay press, A. H. & L. C. O' Quinn. 760,014 
Hay rake, H. M. Ramer ........ ‘ 760,149 
Heater, B. I. Mahon .. ° 700,226 
ee Oe. DN vo wuscces veatincas 759,890 
Hoist and power device, intermittent, i 
 ctcanethé eocevese «esses» T60,080 
Holsting and convey tng apparatus, F. N. 

TEED coccccscccoscoscsecsccoscesséoces 760,286 
Holdback, A. B. Handy ............-.0055. 759,903 
Horseshoe machine, J. Dahlstrom . -. 759,382 
Hose supporter, A. H. Benjamin... 759, 853 


INS on Dis eae kde the bad ndaedeeee 12,220 
Hab oe nard, vehicle, W. «» 760,005 
Hub, wheel, J. Rosenberg 7,252 

rbon burner, J. L. Hague.......... 750,881 
Identification device, TH. Conley ........... 759,866 
Iiuminating and advertising device, F. De 

a abdeen ius bee dneweeseheicceecac ee 700,058 
Ineandcecent mantie and manufacturing 

same, W. K. L, Dickson .............. 700,317 


760, 190 


700,213 





750,931 
760,176 
750,986 
750,952 


760,165 
760,061 


759,002 
700,230 
759,891 
70,391 
70,110 
760,118 
760,281 
760,119 


T0006 


760,001 


760,076 





759,904 
760, 408 


750,915 
760,387 
760,305 
700,326 
759, 900 
760,075 


760,139 
750,917 





760, 903 
740, 330 
760,181 





760, on 
760,069 


760,189 


70,116 
760,046 
70,207 
760,284 
760,263 


700,296 
760,238 
TH9,929 
759,998 
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BICYCLES FOR SALE 


At Prices All Can Pay 

9,000 wheels to be sold this month, Factories have 
goue down with a crash. Dealers are swamped, We 
are seizing lot after lot for defaulted storage. 
5,000 Bicycles, 812.50, $15, worth $25 to $30. 
4,000 Bicycles, $18 to $25, worth #3 to 8%. 
Manbattan Racers, $25. Reguiar 80 wheel, with 

e. 





In this Jot are fine 


Second-Hand Bicycles, $5 up. 
Baltimore. 


police wheels from ~” pagar and 
Some very slightly used 
98 cents for $2 Tires. A special swe. An unpaid 
storage seizure cuts prices. Other tires, $1.25, $1.50, $2 
$3 Lamps, GS cents. Great factory clearing sale. 
$1 worth of ganarios for #ec. See famous bargain 
windows. 
MANHATTAN STORAGE CO. 
No. 42 Cortlandt Street, New York, N. Y. 





= Do You Want ! 
Manufactured? { 


4 Having so many factories and such varied 
taking 





x and complete equipment, we are 


contracts for manufacturing sheet steel 
stampings, special precision work, general 
and contract work of high grade, and new 
inventions, such as can be manufactured in 
 @ well equipped machine shop and tool 


maker's department, 
POPE MANUFACTURING CO. 
21 PARK ROW, NEW YORK 





















ROW TALLER 
EVERY DAY 


You can increase your height from two 
to five inches by this method. 
Absolutely harmless, strictly scientific 
and endorsed by leading physicians. 





Free book explains it. 





Results quickly accomplished at home. 





MR. K. 


LEO MINGES. 


I have increased my height nearly eight 
inches since I began following the Cartilage 
method. ‘These results are lasting and are 
a great surprise to my most intimate friends. 
There is no hearsay or guess work about it. 





700,150 





Those who knew me before and know me 
now are ready to swear to this statement. I 
am interested in all who ;are short and 
stunted and I will gladly tell you how I ac- 
quired this increased height. There is no 
pain or inconvenience ,connected with it. 
No electricity, drugs or knife used ; simply 
a process which causes the Cartilages to ex- 
pand and lengthen the bones. Write me 
and I will tell you how to receive the same 
benefits which I have received. Tell me 
your exact height and age and I will give 
you information that ‘will surprise you. 
You will also receive my free book which 
tells ail about this remarkable discovery 
and it contains the pictures and statements 
of many who have increased their height 
from two to five inches. All correspondence 
will be held sacredly confidential, and ali 
letters and books sent free in plain en- 
velopes. You can increase your height if 
you are not over fifty years of age. This 
method also develops the body propor- 
tionately. Write to-day for the ahecbets 
proof. Do not take my word for it, but 
satisfy yourself. I can prove it to you if you 
will give me the opportunity. Address: The 





Cartilage Co,, Dept. 344 C, Rochester, N, Y. 
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Index ll peated device, card, ©. A. 
Trade Y MAL All Sizes Weldne’ coccvecsccsscccccccvsseces sesee 700, 
—-* 3 Inhaler, 1. Q. A. Haughes ......- pe eno +. 768, 
i PAIR FOR §| [rent a, tus, R. iutherford .....-..-+ 
The Famous Hosiery Jack, Armstrong .......... ‘ 
z $ 00 Journal bea’ . ‘Stadtmulier 
Which is Superior to All Key xoasenas, P wat, Keno " ae 
Mar t e ey fastener, A. C, Pickard ........ 
- ee Redttiaa’ wapobien’ es nord & i i. 750,028 
Send Postal for 10c. ertra for Mailing nitting machine, ‘circular, Sta . 
Llustrated Booklet Each Three Pairs | Knob furniture, } ae ae ~—~~paseeeener -- en 
Men’s Women’s and Children’s Lacer for shoes, jt} ‘Donovan & 
‘ Ladder, scaffold, Hi. B. Oursier ...2.222251 
ever ul ren er OSIe! y Lamp base, incandescent, H. Gilmore ...... 
Lamp cluster, electric, R. B. Benjamin 
ALL WEIGHTS AND KINDS : satis a! 760,375, 740,376 
COTTON OR LISLE THREAD amp, electric are, O. Grom .....-.ceeeeee 
Order for the entire family Lamp’ socket, plural, R. ‘3 vento 759,963 
BARNARD, SUMNER & PUTNAM CO. amp Steady ing seatetenes, are, L, Wolff | 
aA righam Fufamt ....ccccceeseces 
Worcester, Mass. Lathe tool holder, F. Hi. Sandherr. ...-;-.. 700,08 
For 62 f the Leading Goods Stores In New E: 4 eather bleaching coperetes midon 5 
wetted = aimee peather skiving machine, J. R. Scott....... 760,025 
i sonaiis Can Es Be, MM 606 660 cys casitaeaooedns 759,400 
Vib, “artifctal, Ww. = wy ys ee énsovegun io 
<3 Aquid cooling a ratus, G A aek.....- nO, 
1 99 Improved, Simple, Laguid fuel Sorncr,, A. B Jobnatone........ 760,396 
0 € Reliable, Economical, egging car chain release, R. J. ompaon., 760,276 
Substantial. Prices poem, tiling replenishing. 42 Benson. . ‘* 759,854 
GASOLINE — | ight. Guaranteed. || 2%ynarmnn mechanism, Schwemmer © 1 ogy 


Write for Catalogue. 


Marine Engines ' 
Built by.... 











PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa. 
and 136 Liberty St,, New York. U.S. A. 


The Apple 


For Gas Engines, Launches, 
Automobiles, 

No more be!t, battery an ~ 

mutater troubles, PD 


waterproof. Easily 





Ast. ORS 


WAP? 









imcreames power and speed 
Send for full particulars on our 
igmition apparatus. 

The Dayton hoctate ral Mfe. Co, 


98 Keibold 











the Scaip. 

~ oe aan Vacuum n ‘ap te the a 
thorough massage and encourages a 

wd healthful circulation without rubbing 

smd without the ase of dregs or irritants, 

it will stop hair trom falling out and re 


store a normal gro nate where live follicles 
exist. The Cap ts aed abont ten minutes 
vicga da fhe ts are pleasant from 
the very t We will refund your 
ts are not satisfactory 








Call on or address 
er nNe VACUCE CAP ©O, 
= 4 erten Building. 

‘Ser y. i veiek, 1900 Broadway. 
call at our offices we will 
free to satisfy them as to the 


afte ra thie rty days 





ase. 








NOTE 
give » sufficient number of dew 
merjt of this appliance. 


—To those who tind it convement t 


sonstrations 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 





MACHINERY ————--uumn. 
allow lower bids on jobs, and give 
greater profit on the work. Machines 


sent on trial if desired. Catalog Free. 
W.F & JOHN BARNES CO. 


Established 187% 


1999 Rusy SrT., 


THE MIETZ & Weiss KEROSENE 


Sizes fron 


ROCKFORD, ILL. 





1 to 00H. P, and iGAS NGINE 
berns k EROSEN E cheaper and 
Send for safer than utomatic, 
Catalogae. simple, reliable. Ne electric bat 
tery or flame used. ‘ect regula- 
tion. Belted or Sivesth coupled to 

pe pagcens for electric lighting, charg charg 
Ing storege batteries, pampicg and 


all ‘pew er pur) 
. Mere, 
vr St., New Yore. 

ADOPTED BY 

Ut. 8. GOVERNMENT. 
Highest Award, direct coupled 
Generator Set, Paris Ex psition, 1900, 

Geld Medal, Pen American Ex 

Geid | Model. Charleston, 8. C., Exposition, 190%, 


f RADIUM 


pomtion, 1901. 











RADIO-ACTIVITY 

The SCIENTIFIC AMERICAN SUPPLEMENT has 
published the most complete information on the 
subject of Radium and Radio-activity that has 


thus far appeared. 

The following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemistry and 
physics: 

RADIOACTIVITY AND THE ELEC 
TR HEORY. By SIR WILLIAM 
c SOOKE SCIENTIFIC AMERICAN SvuP- 
PLEMENT 1402. 

THE RAD Aeyity OF MATTER 
By HENRI BECQUEREL. 
ScIE wbacos “ my vr SUPPLEMENT 1379, 

SOME P rests OF THE RADIO. 
ACTIV Bh gl he ® 7 PRO- 
FESSOR Tet RI BECQUEREL. TENTI- 
FIC pein SUPPLEMENT 1427. 

PRODUCTION OF HELIUM FROM 

UM, By SIR WILLIAM RAMSAY. 
fcinriri AMERICAN SUPPLEMENT 1444, 

THORTY as. A RADIO-.ACTIV: UB- 

ANCE WITH THERAPEUVUTICAL 
POSSIBILITI ES. By DR. SAMUEL G. 
TRACY. ScrBNTIFIC AMERICAN SUPPLE- 
MENT 1470. 

RADIUM IN MEDICINE. By DR. 
SAMUEL G, TRACY, SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1455. 

A RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO- 
ACTIVITY. re AMERICAN SuP- 
PLEMENTS 1468, 1471, 1479, 

RADIUM AnD RADIO-ACTIVE SUB- 

STANCES. By WILLIAM J. HAMMER. 

SCIENTIFIC AMERICAN SUPPLEMENT 1429. 

A COMER TS > BOnyAL or RADIUM 

clearly expiainin e 

be my of pg ot radium, contains 

experiments with the substance and measur- 

ing its radioactive force will be found in 

SCIENTIFIC AMERICAN SUPPLEMENTS 1475, 
1476, 1477. 

These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprise what may well be considered an admir- 
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 

TEN CENTS BY MAIL 


f h mentioned. Order threuch 
your uewsaenler or trem 





Patverizing mill, M. Benjamin ........+.+++ 
Pump, A. D. Biliott .........0...c..0cee0e 
Pu mp rod counterbalance, R. R. Smith .... 
Pump valve, A. Choiniere .........-+-ssesee 
Purifying apparat P. J. Boucher eee 
Puttying tool, W. T. Sel eeecesecesccees 
Pussle. A. L. Snedeker ......+eeee eecces 
Rall joint, J. R. Oakley ....cccccccccceres 
tail joint, G. Schmidt ....... soecveses 
tall joint, B. Kraus eereecsccseseess 
tall joint, B. H. Tuttle .........-se-eeese 
pails, shafts, ete., coupling device for, 700,307 
Rallroadin system, J. T. Richards . 740,249 
Railway, electric, T. D. Lovell . - 700,223 
Railway, flectrte, a R. Fearn . - 700,326 
Railway oar 2 Wolfinger ..... . 760,362 
Railway Le. W. &. Co . 759,069 
Railway r ail stay, Laas & Sponenburg 760,129 
Railway switch, 6, BB ccccoccoces 760,054 
Rallway switch’ lock, automatic, C. Sulfer . 759.934 
Railway tie. B. A. Jacoby ae vegeseganeasie 760,336 
Railway tie, concrete, L. & M 750, 852 
Ratchet mechanism, P. A fg HS, sg 23509! 760,206 
Retort, BS. L. Hague ........-eesecceeee +++ 750,988 
Reversing mechaniam, H. Gansert .......-- 750,875 
Rice polishing machine, R. W. Ta ane oeeees 760,093 
Rivet routing tool, J. W. Robinson .......- 760,154 
Rod or wire reeling or cline device 
7 V. EB. Edwards .......cceees ccccceveens 100,328 
Rolling mill, J. R. George ....... sevcceecs 759, 
Rotary explosive Fg ty . V. Bagwell 759,953 
Rotary screen, & BE. A. Bonham...... 760,008 
Rubber tread, R. B.. Foster, saute eee 12,219 


Shin 
Looms, combined box motion and pesteetiee 
rod, lever for, Leary 
Lubricator, A. Byington 
Mall bag catcher, G. J. Bogt . 
Mail Sag 5 ag and dativering device, w. 











SET. aun vbiccceeends bAbne $000 en ee 759,982 
Mail bag fastening, C. B. Stevens ......... 70,084 
Mail catcher and deliverer, H. N. Fleming.. 750,978 
Mall catchef and projector, Pe 4 & Brady. 700,345 
Map case, wall, Ringland & Black ......... 700,019 
Marble or granite polishing a FN head 
feb. Wh; 5s RNS 3 oo 0k nkeesbenceeeas 759,886 
Match igniting device, F. W. Tuerk ....... 59,942 
Mates making machine, Campbell & Hola- 
BG ivcesgeceavensavere 861 
Match safe, J. H. Milleaps ........ 
Matting, A. 8. Burnell .......--.cseeseeeee 
Measuring and filling machine, 
ik CEE <0v'b.0.4 6066400 600 60-45 areuneseree , 
Meat tenderer and vegetable cutter, M. Knut- 
GD. iicwincia cvs pischedSedentehsbaptaunnee , 893, 
Meats, curing and preserving, A. W. Ball... 760,173 


Medicated soaps, 
tolla 
Metal fabric or matting. F. C. 
Metal plates, device for connect 
Edwards 
Metal upsetting machine, H. V. 


making, Reiss & Schma- 





Metals, awe: — the ueciotieals refin- 

ing an NON «o's on 06seeceoes at 0238 
Meter h ¥9 w. i. Larrabee ........... 60,001 
Metronome regulator, J. H. Morrissette.... 740,343 
Miter box, J. W. Beaman ....s.eeeeeeeees 7% 063 
Molder's flask, ©. Phelps ......-..00-c0e05: 700,016 
Mowing machine crop gathering and dis- 
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Whisky, eocvevecescocccecesosees 42,626 
LABELS 


“American Brand Bleaching Filuid,’’ for 
bleaching fluid, American Pickling Co.. 11,068 
“Czar’s Rose Brand Tea,” for tea, le 
Haltmee occcvcsicucssscveccsatvoeuseeses 11,062 
“Dr. Downing’s R 1818 by 8 for 
medicinal tablets, J. C. ing 11,068 
“‘Erdman'’s German Herb Tablets,” for medi- 
cine, Erdman & Co0.......ssccesecsceee 11,066 
“a Worm Expeller,”’ for medicine, 


Orr 11,067 
“Golden Gate = Co. Apricot Wine,”’ 
for wine, T. Miller ....-....ecceussees 11,060 
—— Gate Fruit "Co. Orange Wine,”’ 
‘or wine, T. Miller ......---eseeeeeeess 11,061 


“Howard's True 
. MewOse oes vccsescnveccesscocene 11,057 


Dh, ‘eseccqdnsdsddseavscccosegcasse 11,058 
’ for toflet preparation, Tucker 
PMOWOTEH 2 nc cccsccccsscccscsesces 11,056 
“Renewed Life Cure,” for medicine, Re- 

mewed Life Co. ..cccserescccccsscecee 11,065 
“Silvalusta,’’ for polish, T. K. Lealie 11,004 
“Star og Pees ” tor glove softeners, s1.008 


OO, coccccccnegescscce dcecscocceccvsese 11,050 
“White Enamel Finish,’ for finish for 

wall entoee: Woodville White Lime 

CO. ccccesccccces erocccoccccoscccscccse 23,000 


ing 
“Ovaline,’ 








PRINTS. 


“An Adler Outing Suit,"’ for men’s spring 
apparel, David Adler & Sons Clothing Co.. 995 
“Grippura, ” tor medicine, A. Crichton......... 

“og dn’t Hurt a Bit,” for medicine, Anti- 
kamety Chemical Co. ...c.cecesevcccceses 
“Parag Pants,”’ for pant s, W. Lauterbach.. 906 

“Pradential U1 Umbrelia,”’ for umbrellas, L. s. 
“The Old Mesice Trading Co.,"’ for drawnwork, 
blankets, and hand-made wares, Old Mexico 
Trading Co. 





specification and draw’ 


ot “any pacent, fs, the rene list, = o- = A 


in print issued since 1 

this office for 10 cents, on name and 
number of the tent depired fa and the date be 
C- Address Munn & Co., 361 Broadway, New 


Canadian patents now be obtained by the in- 
ventors for any of the inventions named in the fore- 


list. For terms and 
ecdtecs Mann & Co., B61 Broadway, Now ‘ork. 
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SHUSHINE 
ACompleteShoePolishing Outfit for25e 
enna 













smut or skirts. 

not to crackle or harden the t 
delicate leather Hid drasings 
do), The I Shoe Polish 
Men’s and Women’s Shoes, 











How to Secure and How to Hold it 


Valuable hints on how to secure Export 
Trade sent gratis on request. Address 


EXPORT EXPERT 
Box 773, New York 


else ease ter |= 
SPECIAL MAGHINERY Tessie | 
CHEMIGAL EXAMINATIONS Rix)! 





















ee oe 





GINSENG See 
ELECTRIC 


he a 
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MODEL AND EXP! EXPERIMENTAL iL. WORK. 


EDWARD. KLennscnior, 82 "oa W. Broatien, New York. 


Papas: nn gomplete, nd 
: Cheveinn See 











BUILDERS si Sesnh,neshe at 
“THE ORYSTAL” rinse SEU Venger 


u conte NOVELTY WORKS. Kalamasoo, Mich, 
MODELS freflestetta, doen Yebinr: 

sna teres saiahe st 
PRCA TCA MAN TEACT Uns ae | 

















| Ree ae. na 
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BAEK te AnD 





trent HARDWARE SPELL TIES 








LORIMER MFG. CO., 153 5. Jefferson St., Chicago, IM. 





dried mouids and not in green sana, and our averages 


A Difference in Steel Castings 


to be cast steel is not eo by ty Cur enw matetel is a8 below 8 in hayhens eal eapemy we cant im tully 


Our cascings are true to 


SEABOARD STEEL CASTING 00. Chester, Pa. 





save your 











Elgin Watches. 


7o choose time 1s f0 save time, 
7o choose the 


ELGIN WATCH 


as your tinekeeper is fo 


for punctuality. 


Every Elgin Watch is fully guaranteed. All jewelers have 
“Timemakers and Timekeepers,” an 
° illustrated history of the watch, sent free upon request to 

ELGIN NATIONAL WATCH Co., ELOIN, ILL. 








reputation 


























oF 
investment. 
UPPER PENINSULA LAND CO... Led., 846 Washington Arcade, Detroit, Mich, 
eS ee ae 


Put Your Money in hin bi ee Land 


ang 9} will eka goon Uae tnd retina 


to 
a hat sae 


jo to us to-day now 





Titimete itheates Conamies Taney Comvany, New York, BN. ¥.5 
any, Cleveland, Ohio. 
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Scientific American 











Winton is King! 


By 








Abwiute air governor, oSeuannees tires, inde- 
ru wie, crank-shafl, meeh aniealiy eo: rect 
on sone —~} B.S 


i 
exseer’s: b. Cleve 


THE WINTON MOTOR CARRIAGE CO., piesa ‘ U.S.A. 


Orient Buckboard 


a 





"hwy or 
+H. P. 
Weight, 09 Ibe 





‘The little machine that has tn one year gained a 
reputation bounded only by the limits of the earth. 
Write for catalogue. 
WALTHAM MANUFACTURING CO. 
Wehham, Mass. 


DARRACQ 


98, 15 96, 80.85 Hore Powers 


of two continents. Holds more 
r= and endurance than an 7 


Prompt deliveries. Dupl 
Phe ca Mand. 
AMERICAN PARRACE AUTOMOBILE CO. 
Controtied by #. A. La Roche Co., @2 Hudson Street 
147 West 38th maaed New Vork 


PM Greatest Air Chamber it | 
F 



















FISK DETACHABLE 





T 
/ Fisk Chicopee | ff 

‘Rubber Pats, | Fe 
sf OO nm. | 
K Ss 








MOTOR TIRES 


Easiest Manipulation ‘\ 


CH ARTER 


GAS and GASOLINE 


Fer Ali Werk. 
Stationaries, Portables, Homers, Pump- 
ers, Sawing & Boat Outtita. 
Sena for Oat and Testi 
state Your Pewer Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


u 8 rennet towes prices, Best Maiiroad 
od or Stock Scales made. 

ore inctuding Sates, 

cies, Touls, ete. Save 

waco al Al ® Co. Chicago, DI 


7 
7 
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WL. DOU GLAS 
“ct $3.50 SHOES: zt 


Made 
one whe can prove 


10,000.0 r) 
$10,000.00 thas *y! 7 Bouslne so  $o92 Bet, mete 


and sell more 
REWARD any alacturer in the worl 


ether manu 

The reason W. L. Douglas $3.50 shoes are worn by 
more men in all stations of life than any other make 
is because they hold their shape, fit better, wear longer 
and are of greater value than any other $3.50 shoe. 


2,473, 464 iho yt) By OF ore. snees se ane LmAse 
“ For years They 
ine bette rar and iy Fy gna of hn ony Tey hen poe # " 
oe x Brinker Douglas fi ~ i, eo Pt as ee ee 
High-Grade Boys’ Show, $2.00 ond 81. 75. 
edie sche Hie tials bcos bare o finest paten phase. | 
Teren anther LY. 
eter are sold through hie one Jovelt ot ores in the 
every where. wteee 5 you we 


extra pee very. Write Yor Yustrated ne geet ee By mal 
W. L. DOUGLAS, 157 Spark Street, Brockton, Massachusetts. 








J 
A Practical Car for American Roads. 


Three Speeds and Reverse, Sliding Transmission, Inter- 
jocking Devices Throughout, ee Gear Drive 
Direct in Top 
: extinder upright moter, 18-20 Hlerse Power. 
a7 32-3. 5 La 


Prices $2,300 to $4,000. 


Aleminum Bodies. Canopy Top or Limousene Ty pes. 
Descriptive Catalogue sent upon request. 


ROYAL MOTOR CAR CoO., 


160 Mareuette St., Cleveland, Obie, U.S. A. 


The Heine 
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a h parti H 
New ‘Radiant a contain radium and ra- 
dinactive salts demonst ation 483 -” 
Tee LLL AMS radium, "30 wy 
, , vis Omestnut St., Palindeiphie, 
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BRISTOL'S 
RECORDING INSTRUMENTS, 
eee Mog fon 


Day and Night, Wil pay for tm resend 
ay an y fort 
E inst t Af guaranteed eal 
sent om a) days" tral tr 1 Ge Sen aeons Jor Otrete 
men 
The Bristol Cousaay. "Waterbury. Coan 
SIL VER MEDAL PARIS EXPOSITION, 
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“When a man’s ; sick, 

Surely insured he’d be. 

hen a man’s well, 

Rarely insured is he.’’ 
This adaptation of an old 
saw tells the whole story 

of the average man who 
puts off having his life 
insured. 

We have a little booklet 
“The How and the Why,” 
which tells of the ease of 
being insured by mail. 


PENN MUTUAL LIFE INS. CO, 
PHILADELPHIA 
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Mills have been ams & ~p 
Portland Cement Work 


Cement Co., Ormrod, 
Soreant Gow’ inches. 
~, “ame Uhie. 


Co., Glens Falls, 


nt Co., Ithaca, N 
ement Co., Ea Ont. 
Syracuse, Ind. 
Dement Co., Newaygo, Mich. 
Portland Cement Co., win, 








ees STYLISH @ 
ABLE EFFECTIVE 
DURABLE IN DESIGN 


WATCHES 


tches will de what we expect of them chon tore, it is eusy te unquestion- 
wen INT att Seioe overs watch we make, from the cheapest to © most expensive grade. 


THE NEW ENGLAND WATCH CO., 37 @ 539 ‘ietdien Lene, New York 
7 Suew Hill, Londen, England 





By Buying of the Makers 


We are actua! manufacturers—not a commission house. 
Wecan and do save our customers one third on retail prices 
by selling direct to user and cut! out all dealers’ profits. 
All our goods carry our guarantee. r free illustrated cata- 
logue shows « greater assortment 

than any dealer can show you. Send for it. 


THE COLUMBUS 
CARRIAGE AND HARNESS COMPANY, 
COLUMBUS, OHIO. 








z < 


That forms an affirmative argument that ought to clinch your orders. 
Most work and best work in the least time with the least expense make 
the “‘ Griffin Mill” the King Pin of the world, 


Illustrated catalogue shows what you need, It is free, 


BRADLEY PULVERIZER CO. 


92 STATE STREET, BOSTON, MASS. 





MILL 


e ) past two years to the following 


— Portland Cement & Lime Co., Dallas, 
Wabash Portland Cement Co. Stroh, Ind. 
Kansas Portiand Cement Co., Yoia, Kan. 

Alma Cement Co., 


Portland Co., Bronson, Mich. 
ker Portiand Cement Co., Sandts Eddy, Pa. 
Cement & Lithograph Stone Co., Chi- 


‘Valley Portland Cement Co., Louis- 


Belleville Portland Cement Co., Belleville, Ont. 
Toledo Portland Cement Co., Manchester, Mich. 
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POPE MFG. 
COMPANY 
Bicycle Innovations 


















A BRAKE IS “ THE JEWEL” OF BICYCLE MECHANISM 


It is lawlessness to pparatus not to 
take ~~ A of the new 2 - FR applied in the 


new | 
MORROW BRAKE 


The Piaseow avoids al} troubles by employing but one clutch, 
Send for 0 catalogue and leare the recommendaiory features of this perfect device. 














AMERICAN JUMP SPARK IGNITION OUTFITS 
STATIONARY 


MOTORCYCLE 











AMERICAN COIL COMPANY, Somerville, Mass. 





TWO-SPEED GEAR AND 
NEW COASTER BRAKE 


Greatest Improvements since the coming 
of the Chainless 


Pope Quality in Every Wheel 


Catalogues free at our 10,000 dealers’ stores, or @By 
one Catalogue mailed on receipt of a two-cent stamp 






































